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Fig. I

Hchinfl [ht r":'|ilI.i'I-I‘.‘]}' -51rm'|_al11t'nru.'uJ'd |:L:-Lt1pn:u-3.il1'»:Jn.~1l
namre HI" or-Inhulmiu .~.uJuImn_-», :.u.~.p-c-mziunas. and
mnt:m:n15_ lI.u:m-I.-~.'».:r. lie n:-m1-_.' -.11" l|'II: 5-arm: ph~_-.-si:;.:--
4.‘|'II:I1'Ii-£'H:J |.1-i.'IJ'.'|l'lh;'E-.':I.'.1 that '.+H'I:*L'L drug: 5L.1h1|II:;.'. 2-a-.:I:-:3.-.
and |J[H.'|."-il|2}'. .15 lJ1r_'_1.r Id-e'.I I'1.:-r mrrln: u.IlIi|:'r dT'lJJ__F 11-rr_~|J!:.1r.'I=.
Hut anrldulirr-n::||3-. saw.-ia:|:i:-.::ri duszugu Farms pn'_'.-i»r.‘|1I IIH:
n]:'I|1|h.'IfI11L=.' [I-rt?-IJ'|:|I.'E dcsigncg 3.-..-uh 5-:|_'!-|'|':E .;-_-;;|:r:|¢}|'L['mur3.-
fiumnfiailitnnnl and rn.|nuJ'::-stunug I.-Ir.n||+.-11g».-::_ Thcso
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TnrH:I.'In 5| i1 - |.|Tn [I l'IL::-r:m;1ny:-::31-._-

rung»: 11'-_1m -.--rune:-1-n.=. 1'01‘ 51;-1-i|iL_-r uml £'|'.'Ii15iiEn.ErI::-_'r' 01'
;I:|reu::r:ru|-I;-11:3 uphth.-Ilmiu H-flllltiurls i'nr mu-.u-..::uLm-,
eiul-LL-nr'-n. .'Lnr.l rclrnhulhar mac. [:1 ru.-5u5pe11daL11:'J:'1_m. 4.:-I’
marsh in.-iuluhtL- sIJ|1sL.InL:m= .L.~. d-:=a111e1hu-cnnn m- |!'!1mr-

r:-11ml:-::Jnn-:. 1-Er 1'-L‘-.'-»‘I11::'-|T1'|I.'I1inIL IL'|'1.!itli.l'I.;.! 1‘-2-r [I1-.2 p:1r:'m1
ml .'Lpp:1ru:I|[|g cams.-nllnnal sulutzinn ft:-r ifnlnpnunidn
_~.ur_-J1 an J.L'Cl‘r'|1-"|'||.I'|.i.[|-E I..'I1|1.|ril|I.' ;I:ru:I :'['Im|:phI|r'|e |:u'1ur-
rI':I-1-L‘. 1'-"t‘m:ir: .~'~fu:'lF 'rI|!‘-:: '|JEF|tF|1|.‘i fin :'L::Ir.:Lgc.' 1:12:-n|l|EI|nn,~.,
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5-peculiar Micrblflfll "-"I'Iu|lf B-niii

Fig. I Specular J'.|lii.'l'-I.'Ifiu'.IJI|TIi.‘ 5.=::LL|1 Fur Ill will-u i.--.':i|i.ui:i-ia-|: -iii" -:iT1.-i.i uf L||'ug:. ui: -in-.:u|-.11 tiaau-i.-.

ii-‘Inn: rm:n1I';.-. t|'i-: ciiinilcngc In |i'.1rn1u|:m'- wiiii mn-

ziisi-r:nI..':r l1igi|1]'_+' ['.'II.1l-Elli il'|'.‘['i‘r"I.'-5 riwiiuni in diniinishingly
inw tn-11i.'c11Lr.'JI:i4.1rL.Ii r;~.'i1:-ai:i.i !i'l'i2' hair 1':J:r in-1'|'|'lLli.|i1'|I.'I!|'|'.S.

.||iI."'li'l-(‘F aignliicant n.ni~:h. Prr-I:n'iun:.-c :in».i di-vii-an |i.'ii-

:¢.1I'..= i111:-aviirciii im[:ri.'i.:i:1-.-iiiv.:ui: L'ii':='-1.i.-.»ai.-izin-.:n.i untiviraai

mi:-'.I:ir_':1L1L1n i1.in1: gr-:.w.-11 i3'i:>1'n thi: :.-ui'I.I:111 -i'.ul' |'H:1.1.r

Ihllfi-iPi¢-‘i |'nr -L |i|'n:— and i=3-r:—thrI::i1v.:riIing new disease.
I'[I‘i-'-Pi.]DS

Liki: must UIILEE pr-::I-ducts in Ihr: rmtdi-::41l J.l:l'!lT|.'l-

1'ni::n1:1rium. nfihtimlmii: pr-i:Ii.:iuc:l.-i .'1ri: i:L:r1'i:I:1l:.- |.||1i.'iJ:r-

going rr,_ri.rr'i.Iii':r:i'i':.-ri N-cw rnndcs -::r|"u:ic.*ii'.-w:r':Iig as drug I:-I}

iiua L-5-e am: being E’i.4.'.[i1.-'Ei'_u' uxplured. Iungiiig frum sulid.

hyrimphuhic. ur inydrnphilic -:.i-i:-.-"mi.-:i. 1E1..'Jt urn: i11.*H:F1‘.'.l:i

into :11: uphihiiirnic i:ui-i|=-5m:. in ur<:nn1»'i:i:iiii+.i~rL'.ii]|_i' .-ip-

piied dusage 1':-rmsi li'Ii|.1. mi-ing 1I.'i- ii1-L-ji- I'u-rmuiatiun

-.:harucli:n':ilii:5. rnuriviediji ii‘L-.11‘-i:a:i::: Lhi: drug rI'_=:iiJI:ni:1:

rim: in Ii1E' I'nrni.I: rs!" lhi: :3.-1:. lh-::r*::l':'_-.' pi:n1.'idi|:1g dnlg

1'nT zihsuz-rpiiirn 1':-I r!-rnln |.'.|I_I-='*t'i [n:n-ads anti 1|.-llilliliiing the

Frequency 1l:.ii: u gii-'-.Ei1 drug pmdu-.'i musi ti.-: ud-
|'.l1i|1i.'iD.'.2l'I:'.'Ci. I11ii:i:111i:r.h'.1E-i: i:Ii.-I:-i'I.--::r:n these ::|ti:n'i.'4.Iiw:5. in

i1nr11 Ihclr 1'!-h'_.'5i-:riI ml: and r:t'l'r.'i:i I‘.-n miriiiitt-n- are

F125-]"li|Ii::i:i'r'-I3 p-rr|;-'mi:mi.' !1']i-'3EIi.‘T|'I:'~ that undei-gm trunaitiunr.

J":-urn ]:ir_]1.Liv:J [LEI gI:I L.’Il' 5|.'.Ellifi'iJiilJ [1-7"]-

In 11.5 much as ]1rniiui:I.=. 1'i.1:r Th: i.1mgnn;=.i:i. and

Ln:-aiTnI.'TI1 ni n-.'1i|.'ir uliiimiiii: i.'m'-::r I11»: a.p-L-1:1i'u1:ii uf
J1i'iiiv::ii1:.-1113,-.-ill iiusage l'u:rrm:-: urLi:[. L]-iu~.-L H!-'|I[LI:i.l"I:' []'lE sarnr

|'l'i'l.i.l.l'!lT|.'l|2I:LlI'iIEEJi. 5i:i:ni:1::a E11-r Iiiwir tit"i.'I:[I.'!I|'.II'l!ii:l'I1. in thia

chapter we tiiscuifi 1|'H: cntirc .=i:nnpi.: u:r|'i:uiI-i1.~i':n.ii:r-.itiiiii:'i
ii1-.'nI~.i.-:J in the {lei-elnpsaiani -:11" -r_rph:J1.::iu:in: pram.-u:I_-a,

i‘ii:i1gi:i.g1'r-i'.Im r-:guLi.ili.:-r_-.-' and ELT||'I'li'.|'|:I'.|i.1'i..1i.'|"I'.“‘E|LliFfi|T||3'I1.I‘5._

lhrnugh phyaiurrchcmical. rs-;4.l'L*tj.'. -.iri-cl i:Iiii.:aL'].-' i;'n.'i::i-
aidrraiiuiis. to ii i:|i.sv.:u:a~:.in::Ii n:>i'1g.'].'n:a5 of damage I'm-rru:

-.:UJ'ri:nI.ij-' Li.:1'L'.d i:Ig.- 1l'i.i: Tn1:v;!iv:.'L|: [1-r:-_ir.'Lil.ii::«ri.I:r_

Th: Fiiini cnniiidcratinn. but his nu rni:an~'- :i niin1:ri'

unc. is !i't~E 4Zi13'Ei.Q.|1 and 4.":-.i|u.-iiimn +:i|'n:n.J:n1-.1-:1 lens are

|'I-I'L‘-ii:;iL'l:_ wi'iin:J1 uri: Iuguiulud i:n_u- lhi: LLS. ["n::i-rid and

Drup .-‘I.-.i1'n1'111'-=.I:r:i.1i::I1'i I|:[Jr'!~.:I .15 1'n-:cI1'i:.'Ll rJn'I«'i-::«.:.-'. :«i|ni.:i;-
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I.tu.-1- l.'l]"L' i.'i'l.'J..'t':5bL"'|I"_'.' |11l"|.'|lJU-|'.'[h nv.ii.:i:a.~'i-.1r3. i'i.-in [I1-s: iafc mid

i:fl'::ct'iw: u:-:-: -i:rl' i:i'.-:I1:.1I:.'1 i.1'.‘l'l5-I:-E1‘ In -i:-i.1-rrI:i:t i-"I:-i1.1:Ll i.1v:.'uitg.-'.

'1'|1~:s-:* prnizlucis In-f.'il|-I.'i1.‘ iinriiiuiallnnii For riiistng. snar-
mg. cleniiiiig. .uiv.l i:|i.air1f.:r:1:m_1 i:u.'-ninui imsez; Willi

:.]'iu:.'n:::':1|.':.-I:ui‘.'1i:i -::::In1pi.:-siliu-nfi I11-r 1.'.i1i:h muiiir t;-Tn: cal" Icmi

m:m:Ti:i!. i.:.. hiard. snfl h}r'dm;:ihi|ic. :Irii:i rigid E115-

nuiiiiomhle ir.'|]'.-‘+33 rkiim. inn: 1."+i1'd priiduuis for u..~.e in

ihu -u‘_-‘I: us Ilumflinrt IIJ.l‘U|'J§ 'I.'Ii'hiiiI.: ‘M-:£i.|'ing 1.11-ri.[.'1L'.L icnsu.-5

1131': I'll.-r:rL d:.*'.'I:lnpi:-i:i |'mm 2'-'il'|'lli.:I2l' :'iruurJLu:t5. using lu-

i'.|Tiii?-i‘iIi|1E! rlnlg.-'i'i1cr-i i'nr |II:=.|ET|1-:|1| ni" 'r'nmrii' i.*ji'i.* iTEiEii-

iiun amd 1-5:1: nJn.-!':n:i1:i1c_'.- |dl'j' 1:3.-ei. The ;i1h..-1:m-.meu:iu:.i[

5:::1r_'nlr_-ii ilrsigning i.L‘.l.'l.li L'J.l.!'I! [Ir-::I1|LL-::i:«i ..iniJ. l|T|F|I'I:I|‘r'l.'lIiI

rI]'ri'Irh.'IlrnIi: drug ti-1-5:19: 1'nrn1-i i'|H'I-‘E I:ii:L'ri. .-i:E1r'.'il:i1::gL'

-31' ‘.1.-iJ'-':lE1.-I:-I35 ii:i. pn.‘nl|gi'i11eL' and iJi|.'|'i'|‘1tI1.EI'!i{|i sciences as is

|.:'|."i'|J.l.‘-I'll in Ilu: 1'-.1IIL‘Iwmg :.'-:.1:Ii.-::-I15.

II. FIISTUIIIC.-ill. HAFKIIRUIJNH

‘'II' .'I pIi._~r=iii:i:In '|'|IETFflF|11t:ti :i. I'l1.1ji."Il' -.'ipi::1';i.1|i::un n.in ..i.
5-aigiiini Iu nnhlcimiiij with a E:ur»::i112ia i:i.i:ir.'ii-I: -.ii1i:i iii-its

5-u.H:uiJ E|"i-5: ~_-arigni-:.1r': iifi-2. 'i|l.' ht t:I|'iI:ni:I.1 Ihi: 53': 5:i.hi.'.i:.-itl -::ii

xcigninr \h'ili'l .'.L i'|'Fl.'i'l!'I'.i'.'t ]aru:iLI and h.L=. 3.3.1;-ad I31:

:'-i.:igninr':= I::.'e. L1»: shall rcccsw: rm shckciri -.J|' i.-iii‘-'i:L'."

Hut ii" slit 11113.-s:u:::in in so doing "ii-an 1.:-.iu.~3v2:J Hm:

1.::i_i'.-.n'a:Jr':i. ilrulh, i:J1' hm. iJ.l:'.':.IF|_‘i}-EIL:i lizii: 5:.'1_i;ri.'Li:II'.-a. -I:'_I.'|L.

113:3.“ shall -2111 UIT hi‘: Fraud." Hi: fizr-rty.-iling Excerpts in‘:

1'mm J -i:u|' 214.2 Fail.-I.-.-: n1‘ Hing HaJ1i1iiiI.:mi:«E'si E'.'m:iiE-_ un-

gr.J'L'-.:-J uh-L:-ui: ||i|iJ ILL‘. in .J |::li.a-i:|». i.i-i'=;i-i.1|1':-;1'i1:1J l1-|.1i.‘k ig-

ncvriui: 51:."-nu: :ii"-i;:uu| 2.? m high. ni:--.1.-' ;1i.'rm:in-i:ni:I-_-.-

prnrrncd fit 1hL‘ Lmwiw: EH].

3|.-'Ii:rLn'-i.1i'i is. nmili: u|'iJ'i:.' |.'.'i:Idv.1 uf I'E:1rnInur..'i.’c'Ii -.'In]}' in

plan: in human hii'.ii'iJ'_I,' Ihui [iI:ria.1-::i whcn ri:i"i'.:rr:ni::.' in

:51.‘ fl'II:|2i|-Ci|'iE:'- I.'II PIC!-Lli|21|2E5 wcis ircginnlng E-I.'I :i]:ip-inn’.
Tl-ii: 5LLII'L1:|:'i.IJI'.I5, in 5.-nuiiiurii Mesaiiiiuniia. .m.: can-

.~:i1'li:rI:1l l{:- hi: ii'i-L iir.=iI t-:1 rccnrd Ii'l.-i'.'iF i':i:1'1n:::'_-.-', hi.‘§.'_'i1'l|1il'l|.1

alhmii HLHJ i:H.‘. TI1-I: Egypiiana |:|I'iI2I2I I—‘IZ||II]2|-CI |.I-I'.I-J11-
ym-uuida. such mi iii.-ii-.1ci1iL-.2 and 1.‘i'lt'_HiL:II.:i.'iii.'J. u:-. gr-.1-n
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egre nttilteup wttl-i. no rlotthi. some tieneFtcia;I effect

against infection. owing to the antilzutctei-ial properties
or’ copper [F-"E. 'l'l'tc standard it-tiund stilt-e til’ the Smith
Papyrus i_-‘.i'|'.!||3|I'C|JtlF|'|-i'.It~tI‘!li_'ti' lT-‘fill tt.t'.l—gi-ease. liutit:3.r
and |iut—prut:ntit3.r served as one ot' l'.l'.||'_' earliest oint-

ments or ointrrieitt bases lot the treatment til’ eye dis-
ease or wtiunds. The Ciruelts e.-tpandert on this haste

st-tlite to urriire at s tjrptcul eiiairnun teniterne]-. ti ILll'L|.E
For fresh wouncls. whit.-h might i‘Ifil'i-‘E t'ontat';neo copper.
lead. or itlum. in addition to ni;.'rrl':i and ttuuilrini.-ieiiste
[lit] The use til’ the tirurniittc substance l1t't_'it'l'J'i'l in tlie
form of stt-clts. I1-locl-ts. ur probes has hueo documented
and attributed to the ltotiians iind Grec lts. Such sticlts
were c.-tilled t.-.rti'l'_i'rri: itt't-t:l wert: dtssttlitod in 'tt".ttei'. tttill-:.
or egg white for use as ei-udrups. The Latin word roi-
i'_i-riiaii is it deriitratiite oi" the tfireelt wuni. .it'ttt'l'_t-i=r'r=.ri tin
tum derived from iriii'.i_i-tit. it roll ot' course brea-til.
l'|'i|:tiIllil'Ig El glutinous paste matte from 'ii.'hcel and water
that was rolled into thin oortes. runs. or blocks. Dftett
the 1:ih;t'sician‘s name was inscribed on these hotiics
[i I]. Pl.iiie3.- the Elder tea. it rt. 23- -'.'-"ll tIi‘.l"i'Ut':tt’tt:d the. use
ulcgijr whites to "cool" inllttirietl eyes. and lgrei urn. one
til’ the most popular oi‘ the plant -it:-tIt't.tct:ti of India. was
rccomnienderl especially for "eye trouiiles“ [12]

ttilu.-r i‘t.'j1.'ittg placed the origin of at toast in-rt dosage
l'o1'i1is isolation and ointment} For treating disorders or
wounds of tJ'Ie e1.-ic between i'l.|2lI[!IrI.‘.I.'|:lt'I'.lJ.I|.t.'i_:i' the first and
second milleiiiiitrrti e_t_‘_, we can reaitlilgi reflect on the
progress thttt the designers cl’ dosage forms for egtie
ruotlucts luiue nittrle iiown through the tiges—ttttti'l
reltitii-iel;t recently. little or none. fleet the past two
i:lt'.-e1tt.ies. lltowi:t-er. we have begun to see new concepts
enieriong. sortie t'ee-eiiring the enthusiastic supririrt of
the ophthalmologist and optometrist. whereas others.
not so for-titnate- have been relegatietl to the status oi"
little-usecl iiot-cities.

III. .-*._?'iM'I"{}Il'i-'l't' HF THE lI't"E iltililfl t'tEl|i'-i EIA

lit-tlepth tiisciissioiis ot the itllhltirlilj-' ut' the eye and
iiclncitn have heart t|tT.lI2.'Il|Ui'tlIt.‘l_‘_r' ooireruri elsewhere in the
[|Il'J...'IIl't'tl..tlittEtitliit::l.lIlllt:n1lLlrI:[I3---l'.7]EInl.'l in recent tettt.-ton
ocular tt:t'.I:tt-t.t-rrt}' Here it lirieI'oi'ert-iei.i.- is presenietl or’
the critical itntitui-uictit letituret that influence the not-
are and etlmintsirstioii iii‘ uplithiilmie 11-l‘c]Jttn'tlli2ttlH- In
this tlis_eitsstun. consitlertitiun will he gl't't:Il primarily to
drugs itppliecl topically. that is. onto the comes or
-i.=i:t-rL]|.it'It.‘1:li-‘H or into the rittltiettral Furnices. liicrcs.s-
inglgr. drugs are heittg clei-'e|i:+_tt-eel Fi:u' administration b3.-
|:I'etrI:t'lIt.'|'tIi-I1-'|‘|E! ilosiige l'oniis £l2|l.'tIi.7It.1'2|'lj|.||1t.‘U‘i"ttll]i-'. irtio
Llie anterior and posterior chambers. the '|r'llf:l't.'_t‘l1J.‘§.
chtiniber. Te-non‘s capsule. or by retrohultiiir iiiji.-ctiott.
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Lari-Eflltii.

Table 1 fitttutrunieal Structures cut" the E_-toTh

L‘-EIt1jI1ItI:iwa Iris

Jt1l'-trictr t:-oriiurii.-ti1.'ul sur [lt-i.-.tt

5't.i1:Ieni:rt etinruneti-'.-il site Fusteri-zit cli.aml:te|'
J!-:i-nttles. i1l' Ijrtti

Cornea Lens

Epithelium ‘iiitret;-us humor
Be-u-t-iitin'e niemrzutine

Sltornttt lstt hstuntitt pictorial Terri.-iri.'s c.1ps.iile-
Ilescerrit-t's trtenil-ii-tine lvl;et.in.tt

E.:|'It2ltJlII1i:ll'IrrI'|i t‘i|ititi.' tt-ocl1.- [e-uric]
ii-icihrimittti flli'lF.ll:l:t

Ft.n1-et'ii'Ir chtttuher

rlinplc of atiteriut elitttrnlziet
3t.'l'tlentt't'i‘i. lfillllll

Spec-es u-I‘ Ilontanti
Ft‘.-etina
 j

i"tt-sterior i:|Itirn|!:-er

"-"itrcn1.is cliitmtior

Because some til’ the dosage Forms described mttj.-' he
urinsidered its itdjunctiine to otiltthalnue it-Ltrgical pro-
cedures. these procedures and the concomitant use tit’
tl-ic drug are tie.-ierilicd in Sec. ‘i-'lll.D. For orientiitioii.
readers are eiicounigod Lt.t familiarise tltttittseli-cs with
the aruitomictil strttetures oi" the eye tTalile 1]. some or
which are shown in Fig. 3-.

The e_'re is essentially a globe suspettded in the
oeulitr orhit. soucuilized for sight through an arrange-
ment ulmultiple tissues that Funetiuii to t'oetts. trans-
ntit. ancl detect iti.-coming light. Tltt:r-t: is ti centrttl pttih
Lliat light traitcls to the retina. with all intervening
tissues {corn-est. acriteuus hiu-itur. rittoil. lens. and intr-
eous humor] |:t-eirtg transparent. .15. ll surrounding tissues
serve to nourish. support. and protect these essential
structures.

The cornea critnuoses only one siiith nt‘ t_he outer
surface oi‘ the eye. yet it is the tirst and one of the roost
imp-ortiint httrtiers to ettternal mttteriiiis The cot-ttca is
composed of three layers ul ‘t'l.lF'_It'lll_g structural and
chemical properties that t'oi-in barriers tiasetl on solu-
l:ii|itg.r. polanty tintl p-.trtiu'-nnittg properties- niolecuiiir
wetiytt and geometry. and specific hiiitling '.‘l‘l.tI.l‘-1-l;'l:I2l'r
istics. The presence and type ot' interceiliiitit functions
regulate molecular rtitiusion around the cells. while the
ii].-drorihilic or lip-otshiiic characteristic cit‘ each liiyet
cuntrnls tiillusioii across and along the cell membrane.
The cornea itself has no blood vessels so it relies on
].'till55i‘t-‘I: dittiisiun cl" nutrients from sutruuritittig tissues
and aqueous humor.

'|'he uuten-nost In}-er. ll.'|.-l.' epithelium. is composed ot'
five to seieti layers of tiratitied epithelial cells that
multcuri only lll"!"o [fill pm] of the tutttl corneal
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l'.|phIl1:lrm'I: I-‘It-tttntti-tI.'I-tltti-I.'I-tl I'm-titi-t.'I:I-i

I5I.|'t|E':rlt;tl thambarjha

fiI".erit:Ir chamber angle

F|.|"I-EHCIT If‘:|||F_|I':|t'
'n'EIl'|

I:-'_'l3'||I."lE||'.I'a.

-IHII

|:IZI"|"‘EEl

 
 
 

 
 

Canal at flenlemm

-— Drainage |1flI'fi'V.'.Ir'|Ic

5uEtIIEII'I5Dr-.-' ||gtarI'tenI :tiIe='1a
EEi:nn;.rI-ein

F'I:I$.*.erit:-r eharrttaer

F1], 3 .-"tn:3=.1:-n'it:e! er-.:-5.: 5.-eutit:-n til" the human eye.

that.-.‘r.n-:s5.. Bueu] eell.~t m" the epttiteiiunt me I't'Iil|.II[i.|Z2'tI“_'.-'

;ti;'tit':. 1':rn1.-‘filing at Ftg1.1J.'lF .=it.1]1]:i-lg.‘ c-I" t..'t:lE.-i It1- replenish

[11-nee lei’-I threugh :nt1rn1'.I| sinughtng nr t:n_iur'_-'. Tllr:

tight juttetitms ettci Iipephilie eemp-esitie-it -:11" the epi-
thelium CII|]'.|'||'.|-'i1'.||i'_' tr: fti-mt i.11'l -:JTt:t:ti1.'t: |'.;Ii.'t]Ti.uEE ttt n1t_1|::-

utile-_=. and Fnreign =.u!'Ist:J nL'-:.=. that £I.I'l: h}'dr-.1]'i-hili-:: nnr n|'

high iue-teeul.-ti tueigltl The 11.'i|.F“."«. eempeeed el'i:ntaein.

:]t:I1JI:EI:|1l!i um] lipid [:II1t1.Iit:5_ serve to h.'_t.-dritlr: t]'tI: L‘|'.'|i.[|'|:'L"-

Iittrn, pri.--.--:t11 Ltt'.‘“'li'.!!-ii{tl1 ttt' I:I:1-::tI:n'.'.t and other I"-:.1re.-i_t_m

materi-u|.~t. JJTIL1 influenee the -I.'ii:=..lrihtll|IZ"|!'| :tnr:| tn:-:ieir1r el‘

ftireigtt r.t1'.t[-:'J'ia1I:«t [IE]. F1'tt:tI|'_-.. the epiti-ieijunt 'i'.-]]"Iv&1.i3t-

hr-!Li:Lt||3.-' htghiy ar.'ti:1.-t: against nenubjutics; t-t-'h't!I: ;:I:rt.1-

ieetiwe ugztittst tmtie 5uh5t:Inr.tt. this uu:1i'-':1:.' 1'n.1_'g.' :L|=t:-:1

tI:|'l|'Ii1i:.'l tl:n.u_: IJiU[11'Hilflhi|il} rt:n-..1 thetztru.-utie 1:1-flex 5:5-

nti'Ir_':.tnt]}'. E-t.twrn.'t.n'e membrane -_-tt1':|:t.'tr.1|!t:t-.- the I:p'tItlLu'.'-

lium {mm the air-nrnn. Ihi: I‘.-t i_-.'t:r that IL'EtTl1[i'rt!1'I:!i ‘I-‘ii"r'1. nF
the I.'L‘I|'|1r.':|

In L't.'tIt'l[Et.I5-l tn the upitheiiuttt. lite it-lttmitt in TE: 3|}"»i-

water tanrl r;-.'int't1]'i-ttzlt-H] 1'nt.r:tI|'_t.' [if cv:1]]::t[.=,i::t fiI'.|l'IiJfi. In L!

htgltl;-' ergenieed t'|-Tm].-' with i|1E|2i‘-"-|:1':'I:!fi iilleri with glu-

C|I“|5Etl:II'Lil.'IC|g|.j-'|.'2i.1JJ gtuund tuhstuttee am-:] at eeettering ef

]'tl:FLt|I'.‘]-IL'}'lt:'.'i. H-:t j=|'.[I'Il.‘lit.t-[l.fi are prrattftti. _Irt:t Litt: h.i_i.Idrtt—

1'I1'it'1ie eenip-eecitiun rlreecnle It lctguifiettnt |'|-1-||!'i'i{!1' In |-i-

pephilie muieettiett. Tilte stmma ie :'.u;e:ep-tihie tu

swelling, and 1.'I.'aE‘-:r t‘:t1nD::nt rmist he HI..'1.i.'|.'I.'1]_|.-'I:."'lI|-l'Il:l'-l.'l-||.Il‘.'1iI|

tLt |1rt:t-i:'n1 ttpaetfiutttinn. This: is-. cl ttrintury Functtr-:1 :'-I'

the en-zjetlieitum, in single layer of heimgunttilyr ur-

rttnged t.‘¢.‘|.|:: fit'.'I.|r.t.I.':1lI2d I'rt.itu ttu: fi1I'C|I2l1£t lt_'.' E:et:r.-:nt:t'-_»;
:n'It:mh1'.'mi;: Sine: the i:i.1rnt:.t| t:nr.i:1ti':I:titi| E-.-.|J.t |'lI'I"r'i,'.'

ciiaeentitttieus tight _iLlI‘:I:'|ii42!|15. wttter tee-r.|i|3-' pest-ea
ft-:'IJn the it-.itt:.'-'.1u~.-. |'tu:tIt‘.I1 '.1t’.‘rI.155r [til the 5LH.'|-Et1.[. Tu

I..'tIu:nrr:r tI11':.. i:r.:iIt.t]'.tr in-n nurnpat rnJI:i:nt:-Jiit ]1rnpt:r |1;.'-

dr:I1iett -::r|' tltn: 5-til’-t111'|Jl h-gr .I-:tI'-H: Iran.=pnrI inf tetra met
mm the t'LIi.|I.t.1’.'L'-LIES |1Lt|'I'HII-i-' 1'-':i1|1. 'wnte:- i'eJiett-iitg the ie-:t':L-
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gradient tittetigit ::u:i~seitt: diifiteie-it. The.-te "lee1:}"'

iIJl.'l1.'|.iiiJ11fi t11i.tj-' pr-.:3I:n't il I.2I.‘I:I1:.-l'.t:t[ |'|.t'lnt'.'il1"|J bf titer-

I1'_t.'I;!r.'t1'Lnn In the .*i|ITl.'l-Tl1tt and present Ittt]: UT nu |JHi]'l.'i.Er

t-::r dttig pettetmtien. |::u.Lt ere eeeeltl i.1| In the tit1i'u5:en e|'

nutrients from lhr: uqueuus imumer into the cut-it-eat. ‘fine

t:ntJnnI:i1e|iLLn't hm‘. an t::'I.'-:r4|.|. lipr_tphEiiL' ttuture that limits

eiifltisien el‘ hgrtlrerlhtite n'Ie|er.'u|e.<-. it is !I':i'iI]'.I-!'Irt-tlltl tn
rte-te [hut the |tum:uI. etttinthelitittt has ti. titted nutuhet

Ur t.'t:Ji£. tlutt Ltrt: rte-I: t11itt.rtt'I::Lti|1.' I1-.:lt'1r't:. ittsl-eel] -:-:.1n1a

pensating far ::!1 inst: 011]} lhI'nt.tgl't mtgruttnn .'1nr.l

|:t3.-pei'ti't.~ph'_v nI' incitt-ttitltti t.'e1]5 to err‘-'et garlic 1i1 lite

tug.-t.-r. In'etl:|i3iI._'g.' te etnttperieatte t'-:Ji' eeil tees ti-ilit result an

LIZIHH. nf |'1.1netinn and t:I3mI::J| upaeifiuuljtin. 5-int:-e t:n-
uiethettitl eel!-5 -ztte fiettstiltte le chemical and rneehnnieitl

intuit. any uplttltitiittie piiepemtieri Hi-'.|.l -i:tJU|::J eeittuet

I|'l‘.'.'i-‘I: 1.:-:H.~a must 1:: 1:.'t.:r::1'u1i:.- It:'."i.tJIJE|.|'.I::I:J 11:: !'.Ii-:I-.:t:I:n1:.'tI-

rhriity

The eeittee is eenneeta:-:1 ill the Itmtltla re the epeqile

.~ar.-icra, lht’: Laugh fihrue-Iaatir capsule than encloses: the

t:_1.-t: ;tn:l rirn-'.'t't‘]r:.~i euppnrt stud rirttteutittn fltr lht: in-

tet'in.i:' :=.tt'uettIIee. The weitaie .'m:.-I eI't1'I-: eelert-I "is gen-

:ra|l;-.- n:I'ern:uJi to as llltl‘ enn_i1Jm'1'rt--.1. Tlte etr-a:u1t:t. has

J:1n:t.-:|-_.' packed collagen |"Ii't-rtlsi with 5L'Hll1El.'IHJ. I'tI'Ir:J-:3.-‘I:-t.':~

and |}_'1.I.- 1:t-]-um-i:l t.'i:5:tr:1-5 -.:~;t;-t:T;-I tn the |it11|::ua=t| '.1.ft:.'I. Nn

juncttnttal eetttplexee are present. so the seler-.t pteeettte

:1nI_t-' :3 |!l'|'lIt1'|1|'li|.'iIi.' harrie: t-.:I flsn:'ti__-n 2l'.l.'lJ.|'.Cri.i|J1~. Tht:

Itmhus. is nah in I3:-Iimud 'I.'t.'.fi5.I:'.‘|.'i. ttntfl 53r'Htt:n1ir nhfinrptitt-n

-:-F Ie]t:e:tl|3.- applied -::|t'Ltg,e neeurs. h~e.t'e ['I:|'|T2l'.It'].l'i|]r'.

Wtthln the tntt:r.i-:.1r i.'-I" rJ1t: l!_'p'|:. tl't.t: Etntbul elm L'L1n'tLtint.
[Inc Lr.tttct:t.th-tr mt::;]11.t.'nr|c rind. ca n:t| nI' Sichlrrnrn .-11 the

junetien er‘ IJ!tt'.' i|."t5 and eel:-I'tt. These 5-l]'i|t'.!|Z'|li'I.:5 Iifilitt.

.'t|.'[l.1t:t'l1J."t. E‘|'|.II'I'.lE1F l'rI:tm tilt: Etl.'lLt.'EiL'i'l.' -.:i:titttt:EII.:t. .1 Tuntlittn

es,-3-t:nt;]'..'tI tn. |'tret.'i:n1 Httld |lI2I'_'1!lIl'.|1.1].1Ii{Il1. incrtntscd in-

tmeueuiatr |we.=isu1e. :t.:ln.'d 3!.-ttite-mt'Ia 'I'iie iris. .1 ring e’r'
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rrtttseuiar tissttc that te_i_gul:ttcs Iteht entry into the haett
oi" the eye through the pttptl. is located itt front ofthc
lens and physically iorttts the diyision hetween the

ttntrtiot chamber and the posterior chamber. This
structure is rich in binnd vessels. which dilate when

esprtsctl to seven‘ irritants resulting in it-iditrl hyper-
erntrt and edema Tlte Lnnervtttic-tt of the ins prnyides
the means lty wltich the pruct.iu'oner can control pir-
[:tiiIur'y' dilation.

The lens it-t essentially u flattened sphere that: ts held in
place and connected to the ciiiary h-rt-t:ly It-y fiher-like
slrttnds. the .i.'|.':IEI.Lth.'.fi i.'tl' .7-_"itttt_ Crtrrrposetd of totsneerttric
layers o|'crystuJltne Iihers. the t-it-asrular lens has it single
layer of epithelial cells on the ttrlleric-r' sut'I'tt».:e and is

surrounded by a thin but t'o-cg: capsule that cornrerticcntiy
p.rt'_'ts'IEE-I213 tlte suppt.'tIr|. for an intrstttcttlar lens tll.‘tI,J ortee a

catttrttctcus lens has been tetnct.-"ed. The lens epithelial
ceils hove snrtte rttirntic neu-city- and older cells prc-p.res-
sit.-ely lose their celttttrtr contents and tntet-.tre tn form the
crystatllittetihers. The tens is ileitible and changes shape in
order to adjust focal length For near obj-tcts {accom-
tttodatinnt. Ltlt ability that is lost with age it is intportant
lit 11'EIl‘t:l]t'r1l there.‘ is Illlitttflttihttnge r-tI"r||i_i|,i::riaIItt:ir:1,||i_I.-lens.
t-llltl.'l no loss oI'cel]s so tl'Lu1 rlrcyt accta-rtulztttttn should be

investigated For tiphrhnltnic prep:-trtttinns that are oh-
sorhorl lttt-::r Lire eye. The ciliary |::u:trd1.' ]tus in-ttt. m.1jor
Functions. The ciltttry muscle connects to the eottules tot’

Eitttt and controls lerct aectttttrnodution. The anterior
pcirtit:-it oi‘ the ciliary hody l'at:ing the posterior ehttmhct'
prnrluc-as the aqueous humor tltttr circulates across and

lltrottgh the pupil to the antetittrt-Jssstnhcr and out of the
iE:j-‘E for it n‘.-t't]'tI.i1tLt..'t| lLtt'rtt;t-oer t._tI' fluid.

Behind the lens is the vitreous eh.-smher that con-

tuins vitreous hllm-ill‘. a trtrn.-rp:-trettt gelatinou.-i ||_|_|]'lL'riE|.I.
that has no turrtover and is in direct contact with the

retina. The t-cljrtc is a ltilayered Ittgltly metabolically
ue’r'rtrt.: tissue that trunsfitrtns light to an electrical sig-
nal. which is processed and transmitted as electronic

Images to the brain The tissue is composed oi" a
complex atrunpcntent oi‘ pltotnreeeptor cells [rods and

cones] ctrerlying the retittal piernenrcd epithelium
[RPE} ttnd is isolated frtttu vtt.t_r.t'_t|I.'_rr fluids by the
ttltsocl-telittui 1't.ttn'i-.‘.' r. u t..'-t.1n't|'tin.;||iit-rt i_'tI'1:|_1-d_i_'_t|h{'|iflJ .;y_-II

tight jutteooos littittg the retirtttl blood vessels and tight
junctions hctween the RPE cells that restricts dt'FFt.tsiott

front the systemic circulation. The choroid is it highly
yascttlstrnted eoltttgettous tissue lying I-tetweett the re-

titttt ttntl the ttclent from the ciliary ho-dy to the optic
tterve. The optic nerve connects to the retintt at the

optic diitit. a highly vascular-ined area that is susceptihie
to -t-cttlar hypertension and drop eti'ects. Finally. sev-
eral t.tecr:ss-o-t'y tissues radtt».-_su:t are essential to proper
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Funetrontttg of the eye. Tenon's cap-suie- a thin tncrn-
hrttnc surrourtritng the sclertt. separates the eye from
the surrounding socket tlor Freedom of r[|I:'t'|rt."m-2-:1'tl- 'l'|te
lac:-irnal and Mtih-Dmihit giunels provide tusentittl tear
and lipid r_'ctn'tp-on-ettts while the eyeiids assist in rear

distribution end protect ttgatllltil mechanical injury.
From this t‘_l'rs'r.'tI.-it-'uit:tt't. the reader term up-p-rt.-at.-i.;tle the

intncticy oi" the eye and the care required in devising
c-[Ihthah-nic preparations in order to 1-trot-itie sure and
eJTect-ice therapy.

l"'tt'. FHA lili'lrl_dt.I‘.'_'|I'J LfltG't’ AND

THERA. PEL'T[IE‘5i [IF EIPHTH.-it l.l'tTIC
MEDICATIDN

it is not the purpose of this tcttt to present an in-depth
review of the phannocolc-yo-' ot' ophthalmic drttps. For
this |:tt.tt'].'t-ose the l'|.’dti-El.’ is referred Itt fl-Flt -t'tF Il'Itr itrt-

thorittttiye treattnents of this subject | I 9-1:]- Howe-ten
since this topic is not commonly coyered in pharmacy
school curricula. it hr'teI'treatntco1 is presented here.
For the tnost pert. drugs used itt the eye fall into one ni'
.set'eta| categories, including mic-ties. mydriirtics {with
or it-ithottt cyclcplegie .i°t.t3lJs'il.'_~':|. cycloplcgics, untt-ltt-
llurnntarorics. ttnti-itttoctiyes tincluding antibiotics.
lll1Tl'|r'l|'.il|!'i... and antihuetenalsjn. ut.'tt'.i,p',lt'tI.ltt:t-III-I1‘ttl tlnsgs,
surgical .ttiyttttcts. diagnostics. and il category of drugs
for rntsecliartcutts uses. The intended ophthaintic use
will deftne more precisely what drug or cnrnhinatiort oi"

drugs is to he used. the ttppitopriate dosage form. and
route of adtttittzistrtttttttt. For example. the practitioner
will. with knowledge of certain cortti-atntlieetione. us:

rnydriatie drugs specifically for their papillary anrl
acetmtrnodatit.-‘e eFFeci5., hcth in the pt'o-oess ol' refrac-
tion unrl in die management of Itidouyelitis. tritis. ac-

cottttttodutit-e esotrnpitt. uttd so on .'?tt=l.r-::I|1:i:t'.It'.'.
hetuutrnpitte. scopohcntitte. trnpicantidc. and cycle-
pentolttte are esst rtrples ct" porasyctttpathomtmetic drugs
prtssessttte rtrydriatic and eycloplegic activity, whereas
phenylephrtne and eprncphtitte ore e.-titntples of‘ sym-
pulbotnimerie drugs pttssessing only tttydriatic activity.

['JI"Ug5 |.J'tttl mt.'t}' ht.‘ I:'IIn5t'.'t1 I't:!r use In the rtt.hnttge-
ntent of yrlrtttconta may he topiealhr applied rnintics,
such as pilocurpitte hydrochloride or nitrate, carbu-
ehol. echothinphore iodide, or den-ieeariurn bromide;
epinephrine prodruys lil-re dipivefrin hydrochloride,
ttonseicctive .!'i—ut.lrenet']gic blocking agents such as ri-
rnc-Iol tttuleute and hunolnl hyclrochlot-ide, end selec-
tive fi-adrencrgte I-iioei-ting agents sttelt as raeernie- or

the more |.'||:||.-|:nI it_-'tt-t-Itnettttrctlol hydr-o.r_-hlu-rn:le_ mm.
pounds ctet-nit.-l nI' papillary erTect-. topitstlly tttltt:tinii.-
tered curhontt: ttnhyrtrasc inhibitors. iuch as
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t:};lifliiiJrriii.' PHIl111IlI'1'.'IIiEIl I'HlI2It|l."I'h-

dor:-ioliiinjde iinrl hniizolernide; rircstaglnndtn tinzilogs

.-if the class PfiF_.,,. sueli its tstiiiiopiost uiid tnii-oiii-osi.

c::|p-.il;i|e [IF lfl-'i'|."I.'.Tl'|.'|g irttrisclcuiar pressure {ll'l|F'] sig-

Ttil'l.t2'i'tI'Ill.'_'-' wrtli little or no infinmrnntorgi or i'iisoi:li|.1~

Ieiry respiiiise; or their J'I'Iil'_'.' he I:.'I|'lLii]i= odnttritsterod

drugs tn Tl-Fi'.2'5{.‘l'llZ an IZII1iJ'l1Ll-l!l|_' eJTei;[ ll'Lu:l will luwcr in-

tiiioetiliir pressiirc. such li'lt'- ‘iEJ'”ru glycerin or 41%-

ltit!I5t1]'l.'ii-IJ.-E. 'Cl|ll't-ET diugs administered ointlg to loiii.-r

iiitriieieiilar pressure are the carbonic anhydrous iii-
|i'itiiioi's iieetiieoiiiniirle F||'H'l mcthrieoliirmdc. 1-'i:rt1ier—

n-ion.-_ Ihi: iiiiotie drugs iri.ig.- he ciioseii to rei-terse 1lie

c‘Ft'ceI: riF n13.-'driaI:.i-L's after ri:.'I'r:-ictiou or cluri:1i_..-. surgical

procedures such iis critriniet rcrniwiil. There is new

in-u:i]al::|e uii :II.‘t[illI’I:i'|Z!|'i1'|.illI“ drug dei-'oii:E oI' |:-i.L[!-'ttl:ii'i.'

-.icI,i-.'i1:.r, -i.l.ii]'ii]'i1'ttiI'.iilI: 1'i_-.-'dri.ichli.irii.’Ei.-, -.i-'E'iis:l'i is i._-.uinin_c

importance in the 3l"C‘-'t'.?|.'.‘H1l or‘ the et-l'o»:t riI'1n}-'t-lntiiicii.

Depeiidiiig on line location of ocultir inllriniiiiiitien.

F.I. sjpiecilie ceirlioostertiiii in :1 specific dosage l'I.‘irn'i I1'!El_'p'

he chosen. I-rir instance. rt corticosteroid or high Tin-

l-:."t'It.'_|r'. such as prednisclone iieeitttc. fiimioniethnione.
cieritrrieiliiisoiie. or ririieiiotoiie. rn.ii§.- be chosen for

ijccp-sen=|.e.icI i1'_iFltIi'nmiitiL-n of the uiecui lruv;.'t_ Further

treatment or‘ such infiemniritinli may title: the Font: of

sulznenoii injections or oral tsirsteiiiiej adiitiiiistrelion

i.'ii's.cleerei:I isrirticcisteroitls, depending on Use inrllculion

:1|1d the dosage !'i.'inns n1.r;iilsLl'iLe. For influmm Lition oi' si

more superficial iiiiuire. the lower strengths of tired-

niscileine iiceiute or the II.‘-'-Ii-‘er-1:Ii.*-I-i:1'Ic_|..' c-'.'irtiI.'I.'Istit't'I.1i::ls-,

such its. hydroenntsone or medrysnne. still usually l'i-e

ehoseii. It is now also possible to trail inflnmnitition

'|.|'Il.l.'l ni.i1'tsI.i:'t'Lii.iJ:i.il iigcills liltc diclofeiiuc iir ls-;-tli:-rcilltiis.

drugs not eitrieclecl to raise ICIP.

Drugs use-d l'or Ihe Ireiitrrieiil of oeiiinr infection will
g'l.‘I'I1.‘t'il]lj-' he clioseti hiised on the presiiiiiiitiirie d't:ig~

nticsis of the cuusutisc agent by the optithaleiologist.

I_,_l|tIl:I]'fltl:If:|i' ci;iriIi1'|'i1it1irin h_}' micreiliiul cullurc tincl
ideiittfieiitioii is t'ou1'iiieli.- conducted er-neiirreiililii with

the initiation of [1'icrag:I'_i-'. This is geiieiitllg J1IE|2|.':3Fi.il.l"_'r

li-cciiusi: i:;il' the s.e'i'ei:1tg.I iini:l sight-threatening nature t'ii'

some types tiI'irifee1ioii For esnmple. il".i |;i:iIiI:nI l1l't.‘i-H

1'r_ii-eign body lodged in the coiiiea oi-jgiiisijiig from 4

[in-ten=tisiII}' etintsrnirtatcti environment. the ]:ih'_-rsician

iiiiiir choose to begin treiirmeiit of the cg.-'i:. H-n£t.!T Foreign

li-od'_».- ienioi-at. wi:i11 ti single or |Z2i_'illlIi.'Il|'Ifl.il.-|.'Itl oIiti"o:ioti'c.

such as gentiimicin, ti.il'i-ram;-'cirt. chltirumplicnictil. and

-‘L 11eoiii,i'I:in—r:ii:i[:.'rn',-'=:in ecrniiiniiliiin Recent 1T'|-

tiioduetion or"-iiutttolurie antibiotics like ci|.iI'ofio:i:.'tc'iii.

ofltiictcin. ancl EllIIIE2lit.'Htl'l.IL".l1'| ltuvc eiipaniittil the 1:il'i_-.-'si-

-:i:in's choice of .'ii-iiiIi1|'i|e |'|Il'-|'H'l|.|-1.!l3-'i- for c-i:ul:Ii' Infec-

tioiis. The iipplieutioii o1" tliese tigents "is eonstdeied

anfiriipnste- since an infection with i"".'.'e'.i.'i'.i’t.Ii'rr.:-Iri.:.'.'-' E-l':"."-

riefiiirisrr eitn -iiestrriy ii. co men in Es-l—-ll-H hours. cener:-.tll'_..'
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1hi: rimi: it Takes 1ri ielc1'|1tI';..' nn intectiiius iigent. Less.

fuliiiiiiiiting. lint no less diingeimis. tire lr‘iIit‘€TiI:I11fi

t-iiusud l:i-3.: ‘.-'it!|'i-l.'tLl_‘i stuiilij.-iticoceai] iiiid streptococcal

organisms. I-'oi' stiperliciiil l‘:-.'i.cI.e1'Liil inl'ei:ti-:ins ni' Ihe

coiijtiiictii-ii iiiid eyelids. suifoiiainiiiles. such ll-5 sodniiii

sult'.-ieetamiide an: usually rirescribed. as are _I,'e||u-i.

mercuric i.‘-sicle and mild stiiler protein. l-"'ro|1h1-'l.ue1'ti:

ther.ipj.- It-ii I.‘i]'r]'IlIi'Iii1l|'l1l-ll neoiirituriitini is neLti'|_i' imi-

i-'ersall3.- requireiil in IJ'iie United States, with silver ni-

trnle. penicillin G. or Ilrj-'lii'lTt'.Il.'I'Ij.'Ii."l11 heing the firimiirg.-'

iiiiti.-int'ectii-es. ii-icd. F'ro- .intI postsiirgienl jirophgrliisis

is becorntng irnire eoinirtoiiplnee with the popularity o:l'

stirgtcniiy etirreeleizl 1.-isio-no uni.l combinations of unli-

iiifeeiiires with :inii-in1'le.riiniaiior;.' agents are E'roqi.ient|}'
used I-tr11.:t3uD3 surgical irauniu to the eye.

l-eir lhngul and "i'|!l'e'l.l infections- Ihcrc an: 1.-iery li:1.-or

agents I.'n.'it the or!-hthnirnnlogist eiin rirer-cnlie. These

organ-ii'srn.s' iesistaiice and -i'inii'int"ti_i' to niiiniiiiziliiin tis-

sue make it cliflicult to lint! elTci.‘ti'i--.+ and safe therapies
For instance, ieinituriijlne, n selective rrtetahnii-c in-

titliitor. ltits been shown to lie I.isei'i.i| ugiiinst herpes

!i!lfl'.l'|'l-lI:Z|'. virus inl'i:i:I:ii.i11 of this curnctt. Fur the lruchii-Tnu

'-iirtts :t|1i;l viruses that eauseinclusion cLin_iunctii'itis|i.e..

TR III." {the single largest etliisc of lJl'l1'|t'lTt-."'55 world-s-'idc}].

no sriecziflc airiti-rii-.1! aigt-rt: h its deiiio iistraited satisfactory

::ii:ti1i'it1,'_ Lind the st.-ci.i:i:iil:i.1'1i' bticli.-rial ramifications Llr

this diseiise iIT-tr rriiiiieged by conventional antibiotics.

such as teti':ie1i-eljiie. chloiriiiiiihenieol. tin-rl erg-
lhroniycin- The t:r.1L'.hi:i:tia '-'itui-‘i ttsetr seeiiis to be

so-rneI.I.'ha: ii1.i:~'.v:i;:]_'iti1'ile to these sntihiiitics; hos-.-‘es-ier. up

to En ii-eel-is oi'tre:iImeii1 Ihiee times per -rlit_ir tire required
to achieve an E|'J".'-“ii cure rate {£1.23}.

A similar situation exists For the treatment of Fungal

]-ier.'iI.itis The iinliliirigiil t-||'lt1l'tll'||lI.I drugs ii:.=sI:i-tirr and

2l1lEJ.I.t|I2lEl'_'|-'L'lllZl: list-e ti-eeri eEF.':eti'-'e Io rorj.-ing degrees in

superficial Fu ni_1_stl tIifi.'ctir_in. .il-ti. h:l'-'i.': ctippci .stlifsttE: and

:s-i:i-i_1|i.im sullfi-icetiimide |1-Ll?-| F-:11" hnth of these drugs

iuntoii-ltoresis of ll't-t" toriieiillj.-' iiilrninistered drug [iro-
ciu:;r_'.s cnliitnocd activities-

ljriigs used its surgical iicljuncts are |'ii'irrLui'ilj.' in'i-

gntiiig solutions- solutions of proieoigrtie eri:.:3.-'nii:s.

-.-i.se-oelitsties nnd iiiioties E:I!l1f'|Ilt}}'E|II in e:it:iL':.iet re-

mi;i'..'stL. intraoeultir lcn:-. Ti-l.'ti:cri1ci:tt. ‘."lL'l'IEt'."l.|.1l.'I1].'. uni]

prtietiiiures to prcseri.-‘e retinnl inregfity. 'l'hesie drugs

are eoiisideied true pair-c'|1[I31':tI-tllltsttglit l'o-Lms. the design

iincl est-ilutition lit" ii-'hii:h tire i.lisctis-soil in greater detail

els-ewhei'c in this chapter

DI::l_E1!lt':|::[1|.‘.' drugs. sucti :is scditiiii Iiiioreseeiii. iiie

iielrninisterecl tii|'iii..—allg.- or int:rii.1.-cIiiiusI1.- lci uiiJ in the

diagnosis ii!" .-.iich ecinclititins Jlfi. corneal lll'|Fel!H.'ll'l'l'|‘.ii iir

uteeriiii-ziii .-ind '-':n'ioiis retiiioriaithtes. This ngerit liits

heccime the most it-'iiJi:l'_-' usctli -dia,-_;iitit.tii.' ugctti in the
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practice afrtphthalnrology and optometry. Rose bengal
has also been used topically. although to -.t [at lesser
degree tlutn se-diunt Iltttirres-ceirt. which is at-:-tilattte as
well-‘[1-r:2:st.*r't'ct:| ttlltttlttte snltttgetm; in t:t_tm:tenLru||i:tr:s.

ranging from t.'I.5 tu lLlI“.=’n [Eei.‘_l'l']. as llaorcsoein-itt1-
1-:-regnatccl absorbent sterile pap-er stripe [lit]. at as an-
preseryetl. terminally sterilized rntrat-enntts [rtj:\t:tl-izrrli
in cattcentratiotts ranging Frora 5 to 25% Elli.

Several topically applied local anesthetics are rou-

liI'JI:I_‘_r' tJ9i.'t2l by I'll: eye cure stpcclttltst in I:-t.:rE‘aIrt routine

diagnostic nroeed ures and for ya rinat relatit-aiy simple
surgical procedures such as insertion t.'t-I" purtctal plug;
and surgical vision correction. The that ol‘ these In he
used was out-atne. in aoncentrations ranging from I to
-l-'i'«e- [Ill]. More Ittct-:|t.*TI.'l local anesthetics. li-t:t1.-I.--:1.-'t:t_ such

as tettacsitie hydrochloride and proparaeatna hydro-
chloride. have replaced cocaine as drugs of choice itt
these procedures. For surgical procedures nt‘ .1 nture
cutnples nature. litlnetline hydrochloride and similar
local anesthetics as eetrobalh-at injections have been
used [3]].

The t'nrt.-going nccryiety has presented the It1:a_|ttr
classes of ophthalmic drug.-t. tlne additienlal class oi‘

drugs that rncrtts brief discussion includes drugs used
for the treatment at‘ various dry eye syatlrnmes. The
most sctrcre oi’ tliesc. ii!t:'rtI!lti'tI'.t.|F'lft-Ilrr"l'l't-'tt'.l't‘.'I: .1.-'r'r-h. int-‘tilt-es

diminished secretion of ntueilts. cnnsisting til‘ glyco-
proteins and gtyeosaminoglye-ans and tlteir complexes.
These materials serve ta coat the corneal epithelium
with a hydtuphiltc layer tlutl anifunnly attrat'ts water
rrtulecules. resttltittg in c-'t:n hydration of the eerrtt-eel
sttrfaee. Ditttittished secretion of these 5Ul'|t'il.'tIlI:E:'i cau-

see dry spots to develop on the cornea. resulting ill
corneal dehydration. it-liich can tetttl tn ulceration.
scarrittg. or corneal opaeities [31]. ltloilent pharma-
ceutical prnduets are available [Hypotetu-.5. Tears Nut-
urale H1-tl-tel that contain mucotniniettc high molecular
wcigltt polymers that scrye to rcsttrlitee the carat-u

lcttlpu-rarlly. thetelzt-y preventing. the aforementioned

dehyelratiutt atttl alfurding the dry eye sufferer with it
degree til’ relief previously unavailable [3.'i.l-ll. These
agents are not phart-naculogeally at.-tit-e. Elltlt-E!-|tlLfl"I re-
cent research leads to the [trt.‘rt'llt:tt: -.1’r' -.-[tugs that will
stimulate tear produt-tinn t‘eu' longer-tetnt rt-liet".

ta’. GENERAL El.-!tFI'-;'r'r' t2t3't?~lSl1?tEItfi.'l'lt1I'~lE

A. Sterility

l-It-ery ophthalmic product must be rnanut'aatarat:l Illi-
dflf mnditiuns t'ttlitJttlt=lt:| to rctttlcr it sterile in its tinal

container fltr the shell lift: nil the prttelttct [j’rfi,.'iI.‘t-|.
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Flterility testing is cnndttuted on each lot ulnpltthatrttit:
product by suitable procedures. as set Fot't|1 in the
appropriate pltarrnae-rtpein and t'a|tdatt'~t:l in each

manufacturer‘: tahvaratttry. While Llte rnsjnrity oi‘
ophthalmic prertaratiotts eorttaiu yztresercatit-res l'rIt'
multiple-tlose use. sterile preparations |I.'| special cott-
taittets for indit-idual tlsc on a single patient must he
made JH-':ll]Etl:Il-I‘.'. This availability is especially critical
l'or every hosytital. olfice. nr other installation where
accidentally or surgically tt-.tumati;.-ctl eyes are treated.
as well as tor patients int-tilerant to preeert-atjt-es.

The LISP recngttia-es sis methods nut" achieving a
sterile product: lat steam sterilization. lb} dry-heat
sterilisation. {cl gas sterilieatlon. [ell sterilisation by
ionizing t'ttI.Iiatit'tn. lel slerilterltlon by l-'lItrlt1tttn_ and t_’|!']
aseptic processing I3’-‘ll. For uphthatntit: protlueI.t.-
[Iacltaged |l'l plastic containers. typ'teal for nphthatrnic
products. a eomhinatitin at‘ two or more at‘ these slit
tuctheucls is used routinely. Fur eitantple. for a sterile
rtrthtltaltntc suspension. blltltles. dropper tips. and caps
nray be sterilized by ethylene nitide ur gamma radiav
tit-nt; the suspended solid may be sterilised by dry heat.
gantnta radiation. or ethylene oxide: and the aqueous
portion of the composition may be sterilized ‘try fil-
tratian. The compounding is completed tut-zle-r aseptic
trontlttiorts-

One can see by the eornpleinty uI' these types of
manufacturing procedures that much care and ttttcrlv
tion to detail ntust be I11E:lllllfiltl'E:tJ by the rrtanulactuter.
This sterile tnzinufaetnritig proaerluee must then be
t-alidatetl to prime that no more titan 3 cnntainets in a
lot oi" J-fill-Lt containers ttI.I‘3"s]: are nonstetile. Ulti-
mately. it is the tuanul'acturer's responsibility to tltt;-.Ltt't:
the saiety and aflicacy ot‘ the manufacturing process
and the alsaenee or‘ any adverse e.lt'eet on the product.
such as the ]'lIE|S.'iiIlIII: Fnntuttian ol' sttbstaiiues toitte to

the eye. an et'er—prt:seut possibility with gas sterilisa-
tion nr when using iottiaing ratliation. For uphthala-tic
prrtrlnets sterilized by tcmtlnal sterilietttiort tstetiliea-

tiott in the littal settled eat-ttainct. e.g-. stcttttt under
t‘-*H-‘5fi“T'il- U1: tmtrtltettttan cycle l't'tus1 he yalidated to

ensure sterility at a probability of Ill“ or greater.
Currently‘. the flririslt Fnnrnrne-npea-t'u suggests lit-e

methods of stet-ilizatioa: tat sterilisation by autoclav-
irtg. th-l dry-heal steritieatlutt. usually Itr s-tttt"t'_'. [cl
ethylene urtitte. ldl irtniziug radiation [eleetrnn accel-

eratur or gatnrna raditttittnl. and tel sterilisation by
filtrttttutt. During the manufacture of an ophthalmic
product. stenlity may he checlterl while the riuishod

product is In its bull-t iitt-rnt hefore lilting. II is tlten also
tested on a rarrttunt samftlittg basis in the lintshed
pacltaec Sttggested gttttlelint-_-t t'or the n-ltmlter nI'
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flpmluletle Pttsnnltrutiet-tl i'r-It-tht-t.'I'rt

5.:tr|1.[Iit:'s are t.1ept:m:lct1I nn wl'In:thr:r HT rmt stcnhzttttttn
htts Iuken 11]-use in the .-t-'.:at1et1 Iirtttl t'1Z|-|'|It'l|l'II3l While
|.:rn|'u':-.a| st-::rili;rJt.'tit:tn Imetills-ds :1 L1] is T'.rtt3'fi‘.'rt'~t::d. !tit:T-

i|1;-a|_-imt by liltrnttnrt and aseptic processing have |"-eert

.-Lu:-rptetl t‘tu- rrretmrttttttns Ihttt tin: tttee-rrtr-rttthlt: with
“thus 1nethrids_ Clues .-‘t p-t't_'uiut:Is rite tlm-se .'tit’:t‘i|i.'r'_tstfl in

hulk ft_':trm and liiierl .1sel11't-t:ttH}' izrttn sterile final enn-

trtjners t-.-ithnut fl|.l1|.'|.t.:r stet'ihz-.ttt't:tn. Clttss El 1'trn-t'lu-t:ts.
are the-st: sterilized in seatl-tscl firtfli It-tilttluiners. Clttstt E is

Eurt]1-;=:: 5ttttt:|it'i.t'ieti .tt:'-t:rt-rt:Iit'ts_.r, 1:: method t:t-F :ttt.-rili..-'.'t-

urn-t: type I er:-tttrtt'ist:s 1hr-st: |t-rntlutzts 5|.I‘:t'l!l3fl'i. 111.‘

steam l1|'llJIt:1.' pressure; I'_t|j‘tt: 2 I2:-CI:|]']t'|-l'i5-ILES these products

5t_1_-rili_ai.=t:| h_1,'t1n_1.r nther trteuns. Cluss fit. ]1rt.tdut'Is require

:4 rnmintutrt trttt-tjttttt snrrtph: number et|' n-.1: 1't:t=.n:r than
3:] iterrts frnrtr erteh t'tl|t'ug ttrteraticrtt. Ciztss El pruducts

1-equrr-.1 1.-':trg..'tng 5:_l1Tl'[!Ii:-I: .-titres- generttlly l':t'~t.t-n'I 5 le- 3t.|

ui-tit.-t pet‘ i-III-l. depending ntt whether the sttnliisultlnn
t_'tt:-t'_'Ltrfi in u IZ‘I'ti3tJ't1|'.‘.I-t3|' or t:-;-.' at nsenttttnttmts pie-eess.

EL Deulnt Tt:tttit:it'_t-' and |it't'ittttII.Ita

Atssessm-E't'tl rat" the prjterttittt l'n.'tt.' eeuhtr it'r'rt.'ttin-n ttttttl

rt-nricity cit‘ uphthulrt-t'tt: setltttinns tepresezttts tut est-

tsemely imp-rtrlunt step in the Llet.-e1t:t]:rrnet1t Dr i'.'H'.l'|iiil

urer-the-I.-utmter [{_!ITt'J] anti prest:Tt|1li'.-t.' rthttrntnt:t:u-

tit.--.t1s. Eseellent t-tr-.-iews est" prueeuutes describing tlt-est:

-t;-t-".t]t|atit;t-rut i"t.'J'I.'E heett ]'tuhli£ht.-IJ [3is'-—“i-|.'F.":i||Ji. ]"i'.t:IinI."-

tttettts in ]trn-:»:r1tttr:st sttlcigr design. use Eli nhjnutiw:
measures. end stntttiutitltztttittn L11" Ell:-I'|.IlI"-ti.:t.i‘r't: rntttherjs

such us speeulatr rttitsr-:tfi:::v:.1]:t‘_'.-' |:'tIh-‘E tesulted it: glflttlet

fr:lin1't1]|13r, deteetinn, t-tt'te| ttrediettthility. In El-l.‘i.l]lliDl'L_

the itteetrttsrutiun I2!-f strtLt.'tut'-I:-:t~;ti'«'it'_-' Icittrinnship

[SAFE] t:'r':IiL|.ulitt-ttit presides EtE1- earls. assessment at"

['|lE'li'|:,'thIE tmtic t:Hit:t:t:-i t:-T the chemical muieties Ltt'ttlt.'r

censidetutiert. The htsttineral cwthtttlinn til" then: pm-

eendun-s l_':!|'| be ti-seed tltretttgh the litetrtrttt'e [dl -E-4J].21s

t:ut1 .-tn ttndersrturtdirtg til" the t'rI.t.s:1't.ut't.i:«.n'ts- Ur t.'|-t..‘LlJilI'

rcspctns:-E 1:: irriinnts. i'!t.'It5It'."t?!i run It!tt:l1'l'l'il'IJ.It1i.t'!I|'i -til" the

I.2IZ'I'l_1tillI.21i'-t'.u [El 54]. the ettrnezt [-12.55-5?]. rut" the Ins

[-13-5H.13|2J]. A-tJt'ut'tt:t:s in tltssiutt utt-ti -use tJt't:IpIttht.t|1t't1'I.‘

rirttgs and t:|::t.'rt:es i1.-'l't"C hrtnught netthtr Lt".-Jtieit;-.' inttt

sltttrpsr focus Mutt;-.' tntet'tn:t-r 'i1:|'L|I:1III'I:5 n1' the :3-I: scl-
jut:-t:t'tl In target tissues. tII' '.-'.'lt'tt:tt i:l|I‘l." t.-trget.-.. 1‘:-|'I1t.'1.|rv."T

therapies 1II|':f1'|fiI:h-'II'."F-. r_':-Jn st.t|1'I:I irret.'er.-titlits tltrttttgt: st:

st-ti't:tg.-' r!‘r"s'tiU:ltiII?t‘l5 mttst hr: t:nntt:Ich:nst'—'t:. In genrrttl.
eensiuertrtiun etust ttlse he grsett tn the use til" '|r'-.|I'It'I11.'<-

e-phth.1lrrtte p:t'I:'|'t.'trsttittn_-t wi.'th uthtst t.I1'ut_t:t ttmi I.3I.:'s'i-tI:t3:t'.

'I'estt'tt;L t|tr.trt:|'nre. must he hast:-:1 mt risk :Ln.ItJ:r'sIs In

ittetude hutli the intettuetl tI5J.':‘i -.11" the ['|FI'|'t'i|.|I.‘i as well its

l'l.‘ttFr-t'll1JtI'Ji1l.-' Fttreseesthie ttti!-tusfl.

.-fi.]hin-r:t- nthhtts h.'.1't.'I: heert the ]'tt'in1ttt"_t' species ust:t|

tn ltssl L'I|..'t.I]t.1l" l.t!!iit'i|]r' iI|'tvt'i irtitttlinn nf'«1r=-|'IthttinttL'
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l't:t-tTnt.tJi.tI'Jtt-t'tsi. While mt.‘-t!t'tl tt-tshil1E' hath I.t:'ItlEt'L‘I.I L=I‘t l]'tI.‘

use tt|' ruhhits t1-r other species 4!: 1'1-rt:-tJir:lv:.'Ir's I't.1t' ltuzrruttt

resp-trttses. there is etmsenstts that 1!1r.'rr: ts nu mnn:

reituhle rn-u4Jel 'tEtt.tl euptures the |'tt1|t:t'tntrt|-e=rit'_t n1’ the

eye ctrtti the rt-eulur re.-tpnnse t.IJ' its intriuutu i:Iiuvt.‘hI:t't'tit:tttJ

:ttttJ ph'_t'si-uztlt:-§tJ't::tl |'.||FIZ!|I.'h2‘.Tt'tt!5 In sdtlittnn. the slhtn-rt

:t-.thl:tit h.-ts t-hsirtus -.ttJ'-rtrttttges due In its rt-'rti|tri.'t:]1'1j.-.

ease of hundiing. t:.'t.s.e -.1|' t'nstit1tt.::t't.’tt't-t.t-t:. un-LI Jurge 1:IrI:t-

ittinettt uttpigtttetated L‘)-‘E. '1 It: ucultlr stru-rturt:-4 Hr:
etJsiI'_t- L:-|rtser~.«'t::t1 I.'l|'|ti rrettessihte. tnettttiing the n.'ntrts-.t.

h-u||':u:t.t' eeniunetitrtt] irtidiul vessels. '.trtI.| pt.1slI1'r:iv:.'It seg-

|m:n| [39]. "H1: pri t'_t'_t:tr_I,' differences i'.It:Iwe1et't ruhlztits anti
humans in epltthnltttie -ti|.|Elit':!-i rshttt: to t1t't:'tn:ttse+:l

tearing it: rttbhits. r.i-:'L'rt:ttstst.1 '|:t]i1'tJ-tiltg l':.lT|.". '|1H.'L"&iE'l:l-DE‘ UT

lipid |'ru:tn1 -.1 species-speeifte gland I;Htt:r-t.it:ri.:tt't p.|ttnr.i!t-

Itutsetgt :tttu1’.'t|.tt~t2| e_-.'e|it'|s. ptescnce tit rt t1|-t:'filt1|.i|'|]._|.'

metnhr-urte [51:_:'t":'|--t5l|, difiirrenees in the structure at"

Bt;twn't;1n'5 1'ne1'n h-rtane, stEt:It.t'er reepitlteiiatlirsttiun -::t|' the

ruhhit eut'ttt:-st [J I]. ttttet tegcnernttvs L'tt-J-:I1hr.'!iIIm of the
rabbit, The uut.-nest difierenees tesult ttt tttrreatsetl

nettlar n',:t-tptnttste 1n irntunts in the ruhhit. Tlte 't'!t'iI'l!IEt[rI

It-.1:-. gatinttd irt pntttth-trtt;-' its an tteuit-tr rm‘.-I:!r:l Fur the

eertiuutiett cpl’ thugs ttttti e1te1'rLit::tIs ta-evnttuse it is more

513'_l1'i|:L:I' 1:: hum:-.trt ts;-‘e [!"-'J'.ttL3]. I'll:-'-'nt."'t-'f:I. |.l'IJE tun lltr’:

t;l:fl1t;':_.||11r and n-tit. 1T:thert::t11 in tltettr earl: unel hsttttiitng.

printtstlsti use used set:et:u.:httt!jt- rind in »L":J.5t:5 I-I-I1: rs: nthcr

.-.1-teeies lI1'.1.'_o.' net prueide ttn ueettrttte sssesstttettt. This is

|:fi.]'Hi."|;'l:||.i_:t' true fur drugs with rnelunin-hitnding |._'l1r'tE-

uetesisties that may '.!tI'.'I2lIll!|1J1-'Jl¢: it: rt pigmented Iris.

‘t-'u.1-it.tt.et gttwerntnetttsl agerteies have tttthlisltcd

Eii||;It,'_'lI|'.tl:!i tint‘ t:tt:t.tI:st' i:I]'i|.:-J.EH:_'r' stttdiets [t‘_-l.f:2.’-'7']. T|!tL'.:-te

guideitttus urn: tiireetesl I{!It.".-‘till’-Li nphlhrtlmie |'t'.-rt't'tulLt-

Liens. eltentiestls. cusmeties- exttnetshtes Frttttt r-ph-

t1-trttrrritz t.'t.trtL.utners. untl LI-[]]:_'| ttt.-tteritri.-. that they

i|1tt31't1:t:tnstHg.- t‘.I'l' fli.'.t'.'itI!I:ll1Hii}' v::t:trtt.ut:'.t the eye n.|t.1rint_.= use-

It is the ttt:tntt!'ttt.'ttttr»::t's resgtnnsthitttty tn :.it'.“|I:l-'t'l"t11'It:

Lhttrt: sttutli-es speeifl-tell} .trt;trt;rttri:31e t't:~r testttig the

5::tFt:1'_e ti-1' Ilse n-phthttlmie Ft:trt'rtuIt.tI.iL1t't- 3.-et u1:Ii-ling h'_e

geitentl gt:-t-crtttttetttatl glI.i4.'i.Ei.lF|'|:'5- The IJEP presents

guitlelines fur Lt ‘.73-Itut.-tt t|t.Uiil.:l' trrittttiurt test in rtthttits

ttsint; satin: and t:t1t't-it-t't5eI:n.i t.'Ii] esttrutittt CIT pittt-tilt.‘

I:I]-|'|1fli|'|t:TE. t|::-:,1.'I 1nr packaging Ltphthulmtc pnsducts.
Containers nre elentt-.-t1 :I|1l.i s1enlt.t+:1|. -.ts 111 the final

packaged pr-'.1n'.iu-.:1 tu -Il:."[Ir.':I'.I'.I'I.itJt.' tn:-eetttsthtltty ed" the

patch aging s;-"stern.

."ts it |1-.lI1 -.11" the Fe::tet':t1 H:L:r:trt1nus Fruhstttnces Act

tFE-ES»!-rt. u. rriutiifieti DI'.'ti.it'.'L'! test t-t-'tts:tt1uptet| Et1.4—t:-5] its
The t;I|'f'it;'i:tI melhnd. I'ttr E‘.-':.tiIJ.:J.l.ilt-III. l:-F ut:uEe L1t:uIt.tr irt't-

['.-tm_',f..I [E-tfii_ It is :|. ptigt-:_.I'|"::tiI determinutinn thal rerrtttin-t

in EJTIJJI tedugr. Tu-u set't1temert1s i't-II‘-.-I.‘ been rtceepted us
:t|lIert:1.s1:tsH: tut the test whilslt uses i.t t-tt:tt'.t|l trtniuttte

tttn-re enn-5:istett1 t.t-'|tI1 the et-1pstett:.r {tr lite tt1l'e1'it:tr -.:-:Itt-
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juttutit-‘oi sac fol‘ . tied to] &£5It‘.'tii=tirI't.-1'.'t'tL of the degree,
fretprorte;-'. ttnd duration of ocular changes ttsittg hie-

I!l'IIt'.'tt'tEit'-.'it.I]'.t-ts.‘ slit-lump cttstntintrtirtn :|:'1i:jIr'.;'i: flutt1-e-sti;.i.::in

staining |'_'t-tl.t‘:-t.t:.‘i]. While carious itt vitro tests have

l:tt-.t:o proposed to replace this in euro ein-tlotttion. none

has 3'-et l:tt3t.‘tI. uI.‘t_‘t:p[r:Li ttr validated [EJH JD].

Current guidelines for tosicitgr evaluation of‘ oph-
thalmic t't-tnttttlttttons 1tt'.'oI't-e both single and m1|11ipie
upplictttiotn-. dependent on the proposed clinic-.t| LI.'tI:
|3':‘r]. The multiple ennlicsnons tttttji estend I:J‘.-'t:t' it ill-

ntonth pi.-rtorl. sud Ineorporute t!'t.'ttIutstitJns of ocular

irritation and Losieity. s_',-sterrtic t:t'Pt.tii:|ti},.'., .-ind determi-

ntttions ol' systemic esposnrc ttosioottirteties]. lo t'.I'.Ii1ll}"
cosos fltc systemic cttpostttte front an ocular rnttt: is less

lhtI.1'I its ptrtcttterrtl itdntinistrtttion. information tI:i-.tt

will assist in deterrnining whether additional studies

mos ltic ocrrictzi to esttthltslt 5}.-‘st-E'rr'ti-I1‘ safety of the

ophthalmic prepttratlott. L'-S. unrl interntttionttl gul-
tiante doetttriettts are at-uituhle |T-‘i .?.'-l}. and regtilations

and tests have been surnrrtsttaeirl tor ophthalmic i1Tt'.‘*-
|:IJ.It'aIJt.tt'tH [3iI_‘i'_'i.'.‘-1-]_

fits mentioned pre t-'iI_‘Iu5|_'.r lstrtd discussed jn detail in

3:iit'1:- llil. Contact lens products have spoeifte guidelines
that focus on compatibility with U1: contact lens and

i:l'2lItJICtl2|'l'l'|'|.|I|l.'lt'IlIil.l_:|-' ‘itiltlt the cornea unt:l t:i;:inj:|nr:t'|-tr.u
These solutions are 1.-'i.t:tt.'cs.i us new roecllctti devices and

require testing with the contact Eetttes it-ittt which they
our to he used. Tests include Lt .'-1|-tluy ocular study in
rabbits and employ the aopropntttc t}'[!t.‘—'5 of contact
lenses with which the_-,i are to he used and mJ.r'_-.- include

the other soitltiorts thrtl might be tuteil with the lens

otltlitiotttti tests to e‘.'t.t|u£ttt: cg.-1oto.t;iet'1g.r poienuol.
acute tosieitji. scnsiueation potential {allergenioitst.

trod tisits specific to the prepttttttlott are also required
['t':'t T7-‘l 'i'l'te.-te tests are stttficierit to meet rcctttiretttents
in the nt.-tjority of countries. tlrriugh testing require-
ments for lupttrt not currently much more eittensit-e.

While sssternie esposure is rarely crtcourttcnrd in

irttrstrtir_'ui:tt'|_'i.' rttittttrnislcretl drug pr.-ii:l11i;'1:t._ tltere |]J'L'
sitters eottoerrut rciutetl to the oioeompatihility of these

products witlt li'|t21I]i.'l|.' tissues. Ti.'tt:!iE products hstt-ta
special design all-tl -e1r'tI]u£tIi-t.'t-o concerns, stnpe :t product

instilied lttto the anterior chtttn her may contact for up
to 1 hours such essential tmd delicate tissues .15 the

ert-tlothclittnt Itlltl tra|:tecu|ar nteithworii [‘ttt]_ For such

drug pro-tloets. it is Tnttntltlltl-F_1.' to tlcsigtt scteeiftc testing
tltttt tttirniot this length oi esposunt. Methods may ro-

clutlc cs trite models that continunu-it}; inJ'u.-te the
specitic pro-tluet composition. hottt I'resh|i_it mode and

aged. into the anterior eltztrrther ol'e.-tcisetl ruhhit eyes
for proittttw fhsttotls. .Iut.l,-';rrtents I't1-r prtrrttretrtisstte
comttutihility can then he rnittlc by ohservittg oorneul
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Lung (‘I :l.

Entltllhelrttrn 't'+'ti|1 speeuiur |l'Lld.'|.'II!I!‘i-|.IAt1'|'l_'|-' |'.i"‘Ii| :tn-t:I |'|_|!iI-I]-I
|'.IEttl'It't|t‘r3:r'. Tlt-Es‘:-E: ntttleritlis can also be evaluated

5Efil|'|3l tit‘-*E?C'l|'t-L‘ -tell iloct 111 ttsett-e ett|tttre._ p..-trut:ularl-_.-

tittlt-t'I1t:tl] cndtttltcllttl li.'tti.'iJE.'. t"'ts [issue |..'Lllll.i!l'I! technology
prrtstrcsscs. cell lilies l'or the other tissues in the anterior

segtttcttt of the ow are Itetng estuhlislte-d and will be-
ootttc -t.1st:IuI in tissue ettmtratibility testing us well.

Till! 5I=E1.s:i1i.'I.'t'tjt-' oi‘ the inlruttculetr tissrles pltttres eer-
it'|l|'| restrictions on tntraoettlttr dosage l'or1'ns. In t_st:|1-

etttl. prerturulions tlt.'tt ittcorpttrttte lo-it-er ingredients in

.l |:|rt.‘r]'tt.‘rl'_-' l'.l-ttitlntlelii t-iI.‘tIul.iI.tirt will i'l.'L'|.-‘C less ]:J-:elrhi.:tot:J

of tissue tnettntpaubilitgr- This is not to so]: [hot at
tiittttt-lc solution of drug in '-r-.tter is optirnal- lndet-cl. it
simple isotonic solutiolt of sorlitrro chloride is tost-c to

human |.'t:'ll'|'|EE|.| dpilisciiul, i:ndt;tt;hi:!ttI|I, ins, and con-

tttnctirul oeiht. whcretts .1 solution proncrl;.- t:iuLuneett

't-'r'iLl:I trttrictut orgttntc trnd ittorgahie ions unel nntnents
is t'It'l-1'|lt1tt'r4: to these tZtt‘;'|J~_-. In 1.'2liI!lTl and tin 'i.'t1,'i:i. I|1 the

electron J:-|1olornit1t'ottt'tI|1hs oi‘ It1.tlt't.'|l|. eortio.-ti en-
tlotltoliurn presented in Figs. -t—tEi- the ellcct oI'so|ution

eutttposition on tissue it't|te.'_gr.iI_1_.- is illustrated Figure it
shows httttttrtt corneal crttiolit-ctittl tissue ttfter eorneal

pett'ttst'on for 3 hours with leer-ated Ftingefs solution,

tt'hrIi.- Fig. 5 illusttirtes the some tissue pcrlitsed For I
i'tt'|1JT.'~' ‘I-'-'Eli'l Ringer‘: solution cr11'tt.:t|nirtg giutattltr-Line,
tt-tienosine. and oicitrl-tonutc. In the |'ot:tner. oi:-ll -l.i..HiI'-

l:crtint_c and swelling are in esideooe. -it.-heretrs in the

letter. t'Iot'rrtttl cell eonfluecioc is returned. I-‘rg. ti shows
the srtrrt-e tissue after it it-honr pcrtitsiott ‘tilt-'l[l't a soiution
-I:lt."i-'tlItl UT ing:I't=tliI=t'Ii5 I255-etttitti for rte-rntul ttcll enn-

fluertoc. The discontinuity of cell structure is quite
C‘.-'l.t.'id!F|l.

tflltllt.-er argents t.'I:J2I'l1!I'I.'|I.'r1'li}' used in topics! ttIt.:I.Ii:I.LT drugs
t.'i.tt'l he used only .*s|:t:tt'ir1g]]t-' or not at ttll ftt-r Ir:trstrtt;'uI.;|,[

1.Ittt:. Tit-I: t'II'I.".'i-t::I"-'tttl".'t!.' agents r:t'.-mttjt-:'t1'tI}' |ts.etI:l tn tt:-pitzttsl
ottlttltttltttie rtrettttrttlions ttte not ootttputiole with the
|.i55t|E£- it'll the: anterior fiegttttlllis of Iltt: t.'_'i-‘I: and III st:t.--

erol cell lines in tissue culture ft-it'll. The U5? t'oco_t_tItiees
this ['tt'ol'.t|ettt httt! spctzi Flenilgr vi.-trrts against their use in
ll‘Ill'lltIIt.'IJlt1t' StJi1J1I't'lI1=t-‘Iii-1.11"-.11.. Dl'tl:g st:Jhi|:i:tt:rs. such its

untiotzitluots rind eltelatittg ttgenls. must he usett ti.-ittt

rare ttrtrl should he used in tthrsoluteljr lTI1l'I||'rt:tI r_]u:trt-

tities tJttl_t- when ncccs.-i-tr}.-'. Etceusiortullg.-. it may -tr.-ern

desirable to soluttilise an othi.-rt-.-isc spttringE3.- solultle
ingrttdicnt. Wttereus this may he at practical coh-
sirlerutiott in some IrI_icct.'tt'Iles. tJl1lj.-' aqueous sol-utionit

should he employed itttraoeutitrly- Furthermore. ottty
i't:tir|5v' i|.'iI'i|.-' t.'tt1tt2e|I1rttlit.t1'ts. t't’r' ty|',i:|i::;1I ettseilt-ants such :15
glyoeriu utttl propylene glycol curt he eniplot.-etl hec.-ruse

of their osmotic t'l'l'eet on the surrounding tisstt-es.
H3-"|'|-t'—'Fi.'|'5ll'It'I1|t.' ttttlultons rrtttt-' clicrt some tronsiezizit dc-

stcctttiott of the urtttrior ehtttttlt-er‘ tissues- whereas I11.-—



Page 13 of 66

{_]l}|“|u:I|:||i(- [-'I'||Lr|uuL1.-u|:FI'.'|lI I"I'-I'n1I|(‘I§u

 
-115

Fig. -I Hunnmn;::In1-::sIn:nuiul|1:|:u15I 1'L-lluwtng 3-haul‘ p.:rI'u_u'-::-1:: -.I.'u|:I |:1:.'LuI::v.{ F'.:'I1gI:'r':1 wtu1.I-.'-n.‘ iul uzunnlng -:5:u.'lruII Tl1iI'.T-L‘I-
graph [2iI'II'| r.‘,u: ah) [r::‘:!'LiTl'Li:-ieiiL‘I!1 :2]:-rlrnn Inin.'m-grauruh |_'i|llIII'I - ] [-I.'.‘{--.1I'Ie.~;3- nf H. E.-_’n:!h.3:3-'.c9.:I

[.1-.111.’-rLi1: ~ar:-Iutlnns n'L:a3.-' I..'fl.|:I!-H.‘ -l.'dEl'l1.'|. I:hJ|.1 -.:-mil-:J 1:3-d 1-cu

..-nrm:-.:1 -:|vaJrLI1Jil1,g. Thv.::».* :1pp«:.*:r.a. Ir; he IE'|l]I3 -ur um I::.'-:-

ptrrence |.1.-:ilE|. Elma: ur n-Llmer -:.‘i'.I|11I11{i-r|. m:u:Ih-x.-:::1.~. 1:1

rlwdu-.:lH nf I]':1'.~; If.-'|'l|':- and their LLHE !1']'.l-l}Ll|4.‘| hi: :1-.'-L‘-i::ln::i.
Ann-:|1-::I' t‘c-I'n‘:11]uricIn '~'-iltilflbh‘ :|1:n1 musl M mn-

silclcied Ls. {Inn -JFII111 5.4::-Iuti-ml pl-I um! bur?-er uap:m=.3.=.

Siaitr lhu: unL|:rI-:1r -.:|1nmhr_': |'|ui:J -lu4.|LH:u-uai humnr]
Icuntstim '5."5'.‘;|:[Hii||u]r me Hi-||11¢ l'=IIIu|.“|"-.*.*L'Ir|.3. 535;-.tr:rns~ as the
|'.I1m'.n.1. ]'|J'£|-I.1|.J.{‘[5- with 2; r'-H I:-umdu the J1|1_-nualognuul

F-|||§r.' ul' '-'.[l--T.-I L-ma: 1.'LrrI.'-.'::rlI:IJ Iu lhi: rung: by IJ11:

1'I=ufl'I:ring .:.'L;I:,1:il1,' :_11' IE'.: :1-:.|u.I:mI.5 |1Luum il' .'l rr:|.;1ti'.'::I:}'
unalll '-'E:Il|.1rt'.E' :31" the .-'-II"'.'|'-iiL:'|!| I5 I:I!'lI.’I;'|C1|J1.'|$|.3 1J1'£v.=n.
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l'|.:::wu:'I.Ia: r. .'4.:[u:nu:1' hun1-nr1'~,= Inst I:n lhr r:-rm-:::|LLrr: nr Lhc

'L'C|-|L||T|I.' -J1" E-21]-|Ll|ii1Ir|| ri ru.aE-.=:t-m:|;-' I.-|n_1v:. It1=r:n.:I!"1:-r».:_ drug

pwductz; ichtz-uh] he t'nrnI.uJ;m-3:] us 1.-lusn:*|:5 as passilulu [:1

Ihil: fI11}'H:c1]».1gM:.'1.] r'.u1g-'_- :111hL:u§:.l1 Eh: Llfil.‘ nl" hutfcring

agmls shulfluzl tn: ma-ni ».1+.u:l if pm.-aiblu

The quuslznn of p3rLicuJam: mutter IS ulsm -ml" gm:-.1:

I.mfInrteLnL'-1:. Al!hL:ni:g|1 lhn: Ilulal 'I.‘|Tl.'L'[ ml" particular:

Lnclusiun In I11»: ;1r1I;-cric-r ~:h;Lm11r=r 55 rm! n:nr|1p|-.:h:E3r
i-:m;-1.1.-n. saline 1:-:1::::i.i:i-.= T31-'~|.||[*.'~ tL-.=n.'r.- haw |IIL'|::'-'['lI]':LEI.£I:j

|."IE|. {'u:rI!.'L'm :H12ll.1|Jl'l|.:a- -:1|' iI'i[i.': and Ll‘-'I:"E'|i.!1 n1i_I,=]'|L ha:

u:1;pa::,:1u;n:l, :a:=. wn:-II us. the |'l-F[!I[|:IJ|21iI!-I'I -.'-1' p_r::nu|nn1rL5 ‘Ei-
rm]-.1r Hr the lj.-‘pl?’ I‘-aw:-rt-.*~a1 I'm ]!IL||J!I'I-i}|'IeH_'.' us:'.un3 []]a|'i
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Fig. 5 Human |:r.urn::n| uruJ.rI1|1|.-ILLIITI |'uJlLvI.H'n_g J--J1uuI' p¢r|'u.|-:i:_1n 1:.-1:31. glumrlnnnu hm-nrbnnnud :1-inner‘: _~'..nLn:;nn- [an scanning
E!-Eclrnn n1H::'-:+gn3p|1 qtflj-(“I J-c ]_ [I1] 1F£ln'Ellli.‘i£u!iI.'r1'l I'."|EI2.'E1"\u:a-11 mi;-mgmph fH.=:l_'il| r p, 1|LI|_1|_;||_'|_q:.5:.' or H, EI'_'IEII.'1'.; |_.|3:1'.]

results Frum pnr|i'I:1:];LL».1.-. in 1:1r-3,:-1H.1|urn4: p.'Lrr.~n1er-.1l:._
AI. Jcast :45 imp-urlanl is. the 31u:=_.5i|:-iti|_',' that pan.-uq.-ulnl:

T|1JLl|:E|'I.2fiI11 hlucl: l|'I-1: I::1TI Ills. L1f5::]1|tmn1. which pm1.-u,'|.e
Ihe outfluw mnchnm':in1 fur L11: iJ.|.'|1.'||'.'fII.l!'i. I:=.|mm'. IF Lhis
5-hnu|iLi rn:r:I.Ir In any grant r:.~at:::I1. ll1+.=. t1.n:1n*nalunn1inuu|

|'|F-I2H.'|.|:.|I.'|:J'-iIr|1 uf nqucnus. h1.lT11-D-I‘ +:1'ru|:J. Lu.-ad 1n ll rapid
iflL'fI3i15E in inlrurhlltllul [:'IrI.!§aun: uznd rho -|'rr1_'-'.E-I |_1|:' um
H-':lIlc retinal»: I:-It‘ gluuccnma. Tlm: Ihnnul.-1.1n:a: shnuld he

IJWJLIC lhifl. |::|.II:]'|.i|.:l.lI'.'i|:|':.li. l'|'.|:_'|_3' I:_'|J':igi_|'|.;j[I_- {rum r|:1.l.-' 111mg-.-

rinls as Imrll .15 gl.'-I95 FI'ugI1H:rLl:- [.'-n:-rJ1.1:,:n;':'.i m glusn. um-
|:'mI|e fracture or E-tun-Lnmc:-in p:u1ictes gens:-utcd

II-1|-II-'I'I'1LI I+tfi|J53II:r rn:n=rr-'Llin:In Very 5::lI:L1ll.l|:i:.|'.r.'|;| .+;:np1:u:r
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design. -::1E!:1l'Iing pn:vI:4:durv.'.'-.i. and Euhriualjun almuld he

v.::J11asid::n:1l whcn I|'I.-r: huts: 131:: ml‘ packaging is used.
Tn ]'+rr.rw1':iu:: a I:-umplctc :-|55¢5-3I!'t'IEl1l Elf all lh-mt

vm'i:1hleH. 1|-In: firLu| I:'r'n3|'|.Jr1|:J'n-r1 ml’ SIITEIE;-' must '11: made

m the in viva made.-I usiung flu: prc}-utration under U1-.!
prupufitd t:EII:Id'itiI:II!1:'. fur u:-3:, funliuwtng Lissa: :_1:u-n-

['|HtH'|i'|!'['_Ir with many nt‘ the tuaclmnqucs :1tn::u:lg,- das-

cussud. C'r.mI'n-;n1 miurasmny is :: r:Lu:i'r'n:I'_«.I new
tlL:n'In1-mil‘:-'o: 14::-:ht1'Lque Ill:-‘It a1|m=.-'3 :1 detail;-:1 :1-

um1n:1Ii11n uf Ihe -:ndnI|1I:|ium II] The live uni:-n;=.l_ and

thus mu}- prov: u:«in:l'ul in Full-.w.-ing uhqngcu m |!|1i:.
delicatc lIiF.fi|.bI: over time. As in can vn-"u models. 1['u.-

_ n.
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figj }|n,:u;-.u.n -:9-r~r!u.-.-:u] em1in11:I.-]iuit1 I’:-|]:m.'ing 3-Imur p-e.rI'|.1.~'.:i:::-In-.'j11:.-.a.'.ulu1i-:I-n :1-|:'I.'-2-1:] nt'c5=54:~n1ialnu1nrntn: ra':I|H::1:InIng1-la:H.;Ir1:In
|11:i|::ru::-gfi'|'pI_'| I]I|]'|] D-C |_' I'M rriII:|:{n'|:|:i'si41r| 1.'II:1:[rI'|I| n1I-:.,:l'I]fi_:r:_|p|'I |:_":"HHI| .3. ] |.l'.,_{!|ur1¢fi}' Err H Edfl||II:I.lJfiI'.‘F.f

:;xpu:r'Lrn-I:r|.I::1I d.1,‘.5l:E_1'l m1.I.+:I: u4lI:lI|:5ae the n.u1un: HF 1hr

Inlr-.1r:-n:I.:|.:|r ;'-repcamtiuzrn and rm: t3-‘pi: n1':nnt:.1r.1. Ir-

rigaling mluduus of low w's::s:r5iE_'.' may have limited

m111av:t whillr thl.-. gtl-Ii]-LI: vi£L=u-|:la:=.tiI_' EEl[1[I:r.iH.|.!'i Ihul

m-.1mI.rnn Ih-2' cnrncnl do-mt. nr I|'H: 5n|ut:n11:=~ am-I. gastfi

um] us -.-i.Lr{-+:rLI:.~i replacements lo prmrent netinul dc»

[+1-chmcnt. rn:4.'_-.- haw pruiungflni 'i.‘-'|.|nlZl|'.i1L'FI In-:illI :lI:IiI.ti|LI.':
n-ml-.1: Iissunzs -nr thr: rcima. In \.1'I.rn stLu:|i4:s can l|'ILL5

I3-enrumc quite |::Ln_-11I1.3.-' ::w.L1 during a:II.'lg.r [1-h+'LfiE!'i- rI1'

dc»-clnpmcnl. l.1l'.ldI.::l":'rl.'l'l-l'iI'Ig [hr ul.il'LL_1-' -LIT pl‘-E1i11'Linu1‘_|.'

in vitr-n or :1; V11.-‘n :1.-':|]u:Ltin-n5. in which I.'.'}L|‘ll!I'iI'l!||!I'lL'i
Lltilize l1::.rI.'n.:shH.1 1lfifi1.|-E5 me1in:::inud '-'lfll'!'|i.‘ Ibr Ihr:
11ur:3t:i-:1n r-T 1hr I:'1ru.I=.:I::LI:J'1.I-L1.

,-5. new Th:n1]':u}I I111.'nlu.-5 |Z]1.‘..':|.l'l'l.'l'|:'|'L[ fnzr 1'lC1'|’\-'I:l‘.«i'|.'Ll|.iJ.]'-

iaatlun M Ihu m1'm.-=1. H. v.1I'5a.'::sn: In '-'|-‘MI-‘h [2-rn|i1'L'r:11:v:In HF
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hlu-L1-rl vessels can land to hlilldness. The Iraalmem

cnmhincs. a 5:3.-':il:rni: 1:h1:n1i1:.':I Ihnl |L'nI.:uI:i'fl.-.2: in the new

I]-Ii]-|_':-d \.'::55e!:'1. l"un|i[n-..'..':.'-L‘; I1-3' |J.|.fi|':]'1.l'L‘|:I‘t|'l'iI:I'II I.L'| -I:|.I:ilm_1_.- 1h:

1.-'I.":i5I.E15. Su::]1 new lherapieza and new rmnes nf" admin-

i5.t1'n1'm:i rcquirc .*.p|:1:inl can: in [hair '|i'l‘.T.!Ii.|jL1'| ulnl wu-
Jtlutinn-

During the appliuatiun at‘ thus various |_1ui::1e]Jm:5 For

fiphI|'lJI]2l'.l'|'ii.'.. v;:u11l:L-I:l 1:115. and iEtlL'iiiJ-L‘LI|ilI [:1-'l‘L:-I.i'LiI.‘l.!.
I_'|-CL|I|H' |::mm:nat1r_|n and 'l'r1'umiv:ru.tir_'n|'.IiI: Lmuminaliun

of rabbit was cure mmplctud wllh obpcctlw: rt.»

prud1.1:;i1'IJc grading Far uu-L1jum.':jI.-aal mtLgesli:nn. n:»;J11-

j|.m.-|:'t1'1.':=:I swrlling. -::nn'[LLru:t11.-'uJ miifluhurgt, uqueuufi

{]1uI11n::r}I flute. ms 'tm*«:r|1'n.:rn+:nI. 5~'n:1n:rit}' and W4.‘-I-l ::r|'

cu-rn|.'.H| npi:Iv:.'i1}- d-L‘ uluudinusa, §JL1||rlL|.!L aumi ilzletuuty LI-I"

r'[IIn:n:~.:.r:n::11 1-ztuining [.5|‘§|.|U.!]. Il'_'|lh-:1" u1.-'I1"I].ubII.- mn:Il'Lr.'-I15
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measure inii'i|.ii'Ii21.:l]:tr presstire. carnrtil thickness. cciis

iii the aqiteuns humor. and ri-dstcrint segnient t~hitnges_
in additit:-n in in viva testing. at’ aphthalrttic pre-

pzitatitins. pntnnriig.-' in rti hhit cgres a.n-ii secdiidarilv in ii
ptitttate :1.-'-l:. tturnereus iii viLrt.i rncthntis httve heeit
deveir-pcti en.-er the past Fetv years as aiti.-rri.-tiives id in

viva tit-ular testing [SJ--91]. in viva rnctheiis tiiai in-
-:.'::ii'p-tztrati: r.ie'I-i-' 1t.'ii:]1niaIng_-..' and reduced tturriherii t_t1'

tttttrnttls have ah.-e heen tietieicti-cii. Particular aitettiiurt
has |=ei.'it given teeeiitlv tci evttlttatitin rii' preser-.-atit.-e
i:|'iit.'cts en cemetii penettatittit [4313-H-ii. ctitttitizirticity [UF-
99}. and infects an weuitcl hearing [|iIII]I-|t'i2]. These
n-iethntls have been aisle sci l'ar tn mimic only acute
Iiiflfiirtg regimens. aiici vaiitlatititi efihrt.-i have net silh-
stantiateei the ctirrelaticin dt'an1i- methed vsith rahhit or
human test:it.in.-ies I-hzitvevi.-r. these nit-the-ds are useful

Frir i:i:i:It!i1:r.'-.tri:1t.', relative [l.H'[|-l.'.'ii;}' i_tt:ttEet- t;t'intt'ttEIe.iJ t:rit1—

iiitiens.-1ntI several rnani.ti'actttrers ei.irrcitti1.' are using
in 1r'iLFF! ttisicity tests in the ii-:ve|-rrptnctti aJ' ephth-.iEtnit-
siaitiii-:tt'is.

C. Preservation: and Freservatltit-s

In I953 the FDA intpcrsed the federal iettttirentent iltat
all ntattui'.ii.r.-tttrcci ttpiithalrnir sciltttiuns he sterile iitlaif.
Preservatives are included as a rrinjat cc-ittptiaent hi” all
ttntltiplc-dese e_-re stiltiiinits far the |IIFiJ'.t'li.I:I'_'i-' ptitpese -at’
iriisintainiiig tJ-iat sterility in the npenetl prnizinet l,":i'ii'|'::|' llfi
iiietiitte ei‘ use Packaging ttpi-ititairnie selutitins in the

popular piastic e_vt-drep eetttainer has reduced, hiit net
L‘.4.!-rI't[|lI!I-l!i_‘_i-' eliminated, the ehattces tit" inadvertent

ctinttintiittttinn. There can he a "saiei'thaei-:“ of an un-
released drep tirheii pressure -an the I-i-ettle is released. If

tiie tip is iiiiatt-eti to teach a nr-nsteriie surface. can-
turninatien may ‘hit intrediicctl. Thercinrc. it is irri-
periattt that the pliarrnat-ist instruct the patient an iite
prcipcr metlticid uni distjietising i'trin1 st plastic ej,-'et1rep
centtiiner in circles ta titinirntae tlie haitartts til’ attri-

iantittatien. i'hc hazard is tnagnitieii tn the busy clin-
icai practice nI' tht: t:_vi.- care prcriessiunai wiiiere a
diagnostic sniutien — there art: many.-, including t_'_t-'t.'it.'l-
picgics. mg.-dnatics, and titres — rriav he tised I't:ir rnans
[_'IatEEti.L'~t |'!'tJii'I the -'.'timt' t.‘t:ri'itittn.er_ The t:'ri:t_ss-i;t:i:i:;i-

tan-iiittittcin husatrti can be eliminated hi, the use -.:ii'
packages cnntaiitltig small vciiuines designed ii.-ir single
appiittatiieri t}|'li.'_t' [i.c.. ttnit-tin-sci. Stiice pi-eservatit-es
are net included in schttians iiackttgrd in tttiit-deer

eriniiiitiers. and because these single-i.isc ]'r:tt.':i-'.:.'It_..'r.'fi still
centairt tits it Iari;.e—seaie tiia.nttF.~tetiirittg :I1I:r.'I:!t'5ii:.-‘I an
i.'1|1'||:|Iln1 ilt i::st:i:ss of the st.-irerni drops i!{i.Ei.i—iI.2Li :rnLt
required. p.-ttiirtti and phgrstciati alike sltc-tild he eati-
tinrtttfl lu tt'-'-‘.Iit.1 eshiiustiiig titeir entire L'i:-ntt:rits. in a
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l'IItJi1|-Lie!-I.‘ I.'I]'I-]'.Iii¢i1liLin '|i"-'i'J1'I’—'i'l will Lti.i:ti:a.st: the hazard t1|'

ctiittztminati-ctt and rlt.-ii:at the pttrpcisc hi‘ this spceiai
paekagtng.

The USP r-utiines a test pt't:i-cetittre i'nr .tntittti-:rahi:it|
eIi'ccti'i-iencss and hits: In interpret the testiits. This test
is hat a 1'l'liti1i..i.i'1It‘.Il‘_!.-' requirement rat‘ the USP at FDA.

ilflfi]. but is applied Iziv tttantiilitcturers as it guide In
i:|cveieping iitieq uate-J_v preserved prrsduets. This. tesitng
til" the :intiittii:ri.ti-ii-.t| chtti-.t-eterisiies ti-IE‘ :titcrn.iiiie thr-

muias is carried cut as a part til‘ the det-cinpntiriit se-
r..',lII:lIi:E. 'L_IJit1J1'C'3 tJi'i1"r:-‘-I'Iriir't.I'trti."i’sit'.en.s. .-i.t_,':-tri'_t3.I'.i'i'ti.t' rIi',_t.-er,
E.t'i'J'rt'rit'Jii'rI is-Ii'r. i""'.eit-r-I't-IJ':i:i.r-irt.-.t.t -s'e'riug.'ttris'st. and .'i'.rs.i-
F-'f.t't'r=t'-st't'rts artm-I.i' are used. Stantiiirdist-ti inrictila it-ith

tttiganisni counts -trf it'.I"'--iii” pet i-iii. I'rit each n-iierri-

nrgsiiism are prepared aitd I-‘rs-[Eti against the pi-esert-ed
l'i::-ttnttiit. Tlte inrietiiateri tubes at cr-tttainers are in-

cu I‘:-.-ited at ‘EU er 15"'C' Far 23 u;La}'s., with esatnittiatictn .-it
dii}.-'.s '3. I4. 2]. titiii EH. The tit‘-'_iilt.tt:t‘s pteservatitn: is
Efl3E':t‘.'Li‘r'fl if itti tht: t:'t'tnri~i'.'t:t1tJ'.1lir_t:i'is pf 1.-i;ti:i-it: |:ii.ai:t.i_-rm are
reduced it: F.H.1' more than [!|.]"-“it til" the ittttitt] t_'t.1n-

crniratiuns he tI-.=i3.- I-t. thi the c-aim.-ntrriiiens at‘ uahle
yeasts and meids remain at at i-.eirii.t- lltt: initial cen-

t:ir'nlrI3Ei-t'rI13 during the first It days. and [ct the cart-
erntraiien Dr eitcii test miernc-rganism rctrtaitis at er

!:icIi:r-tr these designated levels during the tient.-tinder iii
the 23-day test pettritl In-tpiertant|_ti. mast manu-
Eactiircrs af ttphth.-tirnie predtiets apply this as si
miniittatn start-i:It:tri:I fer a preservative and iI.I.LtiI11'|'tI: fitl
|'I.'it"t'nu|stt-e ii'iIi.‘i1' prtiductfi 1.'t'i1h El.I'| t:v'i.':I'i i_trr':aEt:r rrietrgili
t.1i'sai'i:I!},.'.

in the apltihaiitiic hterrtture Ii-er:-ause nil" reperts at"
less i.-F eves Frttiti cnrneai ttlceruticins caused he see
stahttinns cc-tiiaminaieizl iaiith .F'. rreriit-;iiie.te. ennsi-tier-

ah!-r emphasis is p:|acet.i i.'.I2|'| the effectiveness ef pre-
scrvatives against ii".nvta-tiriitiri-irtr.-r st:-Lvsies. This tJrt_.',I!i1iSl't'I
is tint the niest pn:vaii.-nt cause ni" hacteriai eve infec-
tinns, ctiett t]:ii-iui,-.11 it is a cc-n-intcitt itthitiziitani tif Itttrnan
fiiitn. but it is the :i'n-rrst [I-|.i'iiH.'lr[l.Ii'.llii|.2ii:.' aii-ii '-.-irttltpitt.
.5'.trii.:-i‘i_i'iri:'r-t't'ii.irtiurcm is resp-ansihle i't:ii' the-sl hitctctiai

infretitins of the eye. The eye seems '|.E| he remarkably
ti:iii.-ttattt in intitrtien when the carni.-a] epithelium is
intact tiue its the harriet prnpertics tli!it.'13."i..'iEI3i. pre-
i-'t'ti-1Ji'-|',-' as Wisll -'1-‘ii tlte tnitin-iiernhiai actit.-its nfhrstizg-me
siritii etiler cri?.jrttt.t*s present itt tears. When there is it

cetti-::i| epithelial -Ji."'l'i.'-I5|:t‘.IIl. erganisnts can enter i!‘i'eei3.r
and P. trei'ii._einr:.trt can press reitdilgi in the ecirrt-sa. ra-
pitiiir t'I1't.HlII“|:'it'|E. titt ulecratieii and hiss nl‘visii:rn. Ihis
nticraurganisttt has Iieeit I"-:-and as it ctititaniin.-int in a

tii.u'rihcr rii studies L'II'I sterility cit‘ ciiihthaintie :-'-.i_1IfLtI_'it_'t|_'|5_
f|‘i1l'Iit’.‘||ij|i:I'i].-' in sciciiurri iitieresccin stiltttitzins used in
detect t:tirnt'.ai epitlteriitl tianiaite. 'l'he ciiattees t'nr !3i-B|_'-

ititts ii1Fcc!ii.i-tts and crust-enatantinatien ttit: gt‘-3tH['_i.'
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rlplitlcnlmir l'hn.rmuct.-ultt.-at Fruit:-cl:

t.-n]'i:|nt:c1i it;-' multiple Lt.st: til" this the s-tr|uttn11- -It

dztttgct thin lure I-oti to lit: rt-recttoc to the opttt!ttt|-

tnttingist {If using sterile tfiii-nit’?-5-ti hte iII|]'|ii|.':'.t['i'I|-F strips til"

11t.|.t'trt:-«tt:c.in. .-‘tithtiugii irti!'t't.*-t.tut:rt.L. t”. ut~'rtr,t:t':t:I.'st'u i'Htfi-
been tttttntt on contact icnscs.

An udditittrtttl test procedure emoto;-.-ed h3- one

tnanufucturcr is thi: '|'.l'i"t.‘b'-L"|i"i.i.ttIi'ti'|: -t:vtIiLt:tU'I.tt1 “t:itlt.t|"

ten. A ticrtntttttilr-n i-R Icolcd El:-'.-l|-II!|5t 5--I-1 cc-ccics oi"

1-nicmurg-__-.-tnsscot. tnclttding grrnn-negutituc mt-tl _gruttt-

|'|-l'l"tTli:i'a-‘L1 i':cn_'ltt:'ri.':I, fttttgi. itrld ','t.::J'.-its. in U 5.lH.I.'tlJ.I.'tJ'-lJ.i..E-Ed
ill-I.'I-'.'t|iLl|T|. (‘idol tintcs {no ttrowttu ttrc rrtctteurc-:i For

each o1-gurttsm -.=rit]tin 2'4. -13. rtrtd TE hottrs. of contact.

Clnc |.'l]'C.-J. tit" tJg:t]1tiT.ttrrtit.: |'t-rL:«tluI_'L-t i-LII 1.’!-'1'.|Iil_'l'.| slt.'it_'[cI

|11i-:,'1't',tl'_'t'tril§t;uEI_ii:etI _t_u.trrJt:Ein:s t't:n't: t'n:t:n itnposcri r-::ccn|i].r

is Hit the urint of soJ'1 lltydrophtttcl cvotttact lens neces-

sn-r_1_,' rt-rt:ut!uI.:L'i.. Ei:lI.".'L5iZrIL' gtlidciin-re htn-‘t: it-t.'«t:n dccisctl it]:
I-'T_'.I.-5t. ttnd il'tLt'.'J'J'll1li.lI:|n:.1i. t:ur~_t.r..~Ini?.1titttts for this area of

ophtltttlrntc prottttcrs and -:|iflcr |'IriI1lIttJ'Ii}r in the re~

uuirud Lift rate. tt.'hit:tt itJt.’].'l-t.’It-t.it.- L:|I!t the intended use-. for
:1. singlet: disinfecting pr-L1-t.iur:[ ctr in c-ttmttnirtuftion 1.-.'il|'t

other Icne crtrt: solttnons. 'i'hc rnicrohiotogicrtl guide-
lines. ti.-liictt hut.-c csottteo during the I.-tst decade- £|I'I:'

1:tist:I.rss.cti in Soc. IX of this cituptcr.

In snrnc rtrrrtaiic-tlioos !|'Ic use o1'}'=rc5crt-uI-1i'-cr'- I5 not
recuttttncttoett. For ctotmpic. pres-ct't-.tti'-‘es should not

be ufl in in corneal storage ntettitt To: donor corneas;

irtsl-:.,'tt:I, nrttihinlics such as gent:-Jrrtitrin .:'lTC uscd. Ai-

Iertttttit-c ttocitttgtng. I'or m1t|1tr|rI:=c ttonprcficrscd prc~

purutiunis [IBE] und clrttgs adtttittisretcd in dry Form.

[lilI':'| may rt-flier rt.t:iti|:t:t'-t::ute1"ct:t.i choices For tin: 1'nr-

rl1tI§l'1iL1r. i'|-1|| I:ll'i-t:=tc_t-' ind cornrcttioilitt-' ol' cttch tlrttg

with these sjtetcms ntust ltc itttrestigutect Iiecatusc cs-

pt:t'trnt:nI.t.ti TIt:!$lJi|.:1 reported In tht: Iitteritturt: haw-:

si'i-o1.~.'t't tt 5:t'.I|TI|':'.-'i'i.'t:.'tt higher irH:i-t.t-t:nr:e -n|' ti-:it-'t.-rs: t.'t‘Ii:t:ts

witlt [tresersctl sottiliorts corrtr:-ttrcd witlt un1:tree-erred.

litcr-t:' is. -2...-rru: t'.|t|tl‘.'S[i{Il:'I o|'the rte».-ussittr for 1-it-ueert-:tti-.-es

in sctntc .'t.1't11iir.'uti-'.1ns I |[|3.liJ9]. Htw.-'t:'.'t:r. ft-r-:.'s-r:r'-.'.'1Ei'.'t:s'

cttn cn':‘i:tt.tcc Cirtlfi‘. cliicacgr. citctnicttllgr inttuttce 3 pre-
|.'|t1i'iI'i.i.|.11:l. :tnIJ I-.-11:t'.'!Iie U |.iC|fi:iJ1j-; i't.'Irn't []'t.'tt pIt.In'tntt:s

p:.tt:tt:nt cttntptiuncc- ‘I-'t-"tt.iIr.' surnc ophthalmic drugs il'.|.'J'_t.'

tn: |'o:rnttI|:I1c~r| in on Iinprcscrt-cd r'ot'nt. rrstngt tirttgs

cttttttot. ttnd it is the chttlicngc of the l'oi'muttt1t.'u t-:1

::I:rttJ-.'itJt.' nrt .'|I."t:t:|:II:..th]L'. i:tt.ttt-t1tt.'I: ui 5.i.t[tt'_'.' ttnd -:i"ii:.-::tiv-'.'-
nt:ss.

Htttltuuglt this chsoter is directed tot-t.'trd -.1;ilnh-.t|-

mic ]:t-rt:itJuL'l.s_ it is i;1r|;Id.i_-.' ap|:IiiL'a i'_'rit'._' l.t.I 3:Iart.-rtlctrtti unr_i

:1.-en n.r,insrt:rt]t: rm‘-tl1.tr.'!.s -[r-o|Lt.t:i-rt-ns_ emulsions. nnrl

tittti-|I'rE||:iit.1I:trt-'| Titc choice‘ o:‘1trescr't.-tti-re is Iitttited tn

L'|!1i]-' :1 .i-l."tt-' chetnicztts that II:'.'l'-‘I: i:‘|E-'Ll't i'L'-untl. time: the

jrnuri, tn he safe and t:|t'r:t:Ii-ct: liar this nttrposc. Th-:s.c

ttrt: |‘r«:‘II.?‘.1iiI:t."I1'tt|.||'|1 c5l1|ot'iric. rhnncrosttl. tncth3.-|- III1-‘.1

;Iri.ir.t;-'i1:I:1rati:111'tt. fiizt-t.'1't_'.'ic[tttt1i-:'.Ii. 1:t1tLirItc.|-titiinc.

Page 17 of 66

 

-I2‘!

pnlyquutemtunt-I. liI'lI.i ptityttminnnrtir-gri i'!Ii|_.‘|J.'t|'IIEiI.:.

The chciatltng itgcol d:is-oriitim ccicI:tlc il:'D'1'.-tit is
si:.1n't-e1tt't:t.:5. used to tncrcttfsc :1=t.‘I11-rt[_'r' -Hg-i.'tIlil§i-i t.'~t‘.'rt:1iI1

F'.t1=tt.'ti.rrrrrr.irr.'t.-.' stritns. |1:1rUcu|.it.ri1r' .-tt:IIi.tliott.s |'I:t'r:s:t:r'-.'r:r.i
wtrlt iticnrraillc-ortitttn chtorriric 'i'.'|i|:II'|tcstt|tnc- -ate tltc

Ii]:-'lJrL:I|.2t'lit.':I1iI:.iIl':. ur.-etute- or gtuconttte suit l.!'i used

widt:i_1.- tn tht: Lirrilcci Kingdom .1t.'t.tJt Australia but 't'.-'.;tti
not tntrorlttccti into the Linitccl Ststc.-a ttnttl It-iTo. rind

cutJ].- then lo: r.ottttions|r1te1tc|ed1'o: disittfecttou t:tfsot‘t

t_'r_'tnitst:.'1 itnscs. This lin'titt:t..i r.'i'ttri-:.1.'. trt' '|'I|.'|:5I:I".-'t:ll|‘I.'I.'.

ttgcnte is |'tIn!'Ir:r rt:arrowct.t ht-' rhc rcquircrttcnts of

ctterrucel -.1ru1 |!'I'i.'t'_It'.‘Li'$:'ti .~'-ttthtltty t'l|'I'l.'i comrctrihilttyt '-trith

r.Irut_J_s, p:Jt:i-tJ.t;t_:irtt_=_ .'t.nt.i -:;trttEati.:I: tens rrt.iItt:rt:Ji's_ Man].-

ttrrtcs It is occcwtrt-' to design Lhc Forrouie lo 1'11 the

1‘cqUirE't’t1-c'tt[:'- oi" the chooctt rrrcscrtrtttiee .-:1.-'_~ircm sirt-oe

tht: butter system .l1ll|J t.-.:ttI.:i|:tit.:nts' L'.i.l.lI Ltitcr |:'Irt::st.'i|.'etti1.-tr

t|t;l;ii.'tn sagniritzttnttg.-. "t-'t-'i't'tt-tr it is recn_t.;nt'.tt:tJ. 1l't.:.tt cs-

ctrucnts themselves l't3t'I}' produce tosirirgr rtnri their ttec

nectjs in: controlled. the Juice t-'-.1r'tet_'.- ..-t.nd tturntier of

etwtitnhic ei-ttrirritents. prtrhihits discussion here. and l|'tt.'

rcndcr I5 rci'cr'tct‘l to at rcccnt rihitnnttcctiticttl test ti'I:.1i
t-rt'u~.-ides .-in esct-Ilcttl rcsiew [1 Hit.

5it:'-.'t::'.tt t_.'1.ti-'.ir:iinr_'s urt: etutii:-ii:-ti: in tin: titt.:r.ttLtn: tint‘

the pI'|rtr|'|'|.;tt:is1 1.t..'h-.'t 1'nt1:r.t C'1lv:"|'|'|FI-l]Il'£||'|Et_'I1.t5E:." prcpnrt:

an uphtttttltttic solttltott. The USP c-tttt:titt.s it section i':'i:'|

ophttutlmic solutions. ere do other cotnrtendju und

fit‘-'|!i'.E|i. sL:tnt:Ia rcl tt:::ti't-t't-n-L's. SirtL1: the 11-i'tu1't't111t:'ist tint.-s

ttot i'ttt1r't.' Ihc ttctlttics to Icst Ihc rtrc-t:1tu:t. it-: -or she

should dispeztiee ottlgt sqn:tEt+.1uuttLitie-s. tcttlt an espir.-b

Iirtn dint of no more than 3-ti days. Rcfrigcrulittn of the

rt-rorlttct shcuid tits-o tic rcquircd H-5 :3 rtrccttutionurg-'

t'tt-.?.tnit||'13. To reduce the tttrgest potential source oi"

mitrtihitti cu-nI:.'1rnin'.ttir.1n. t:-n|'_-.' :.-tt:I'i|I: 1'iu1'it't-Ed mitt.-r

should he uscct In -t.'1.'lnl1'It'!Il.'!it.II'.lI'.iJ']'|]_." t.1|1i'lli'l.=J.Il.'t1i:t.' snnittlitt-rts-

Sterile wttter ti-or Injection. UHF. I1-om unopened I"-’
bottles t.t-r "ri.'t.i|s is the Itigh-'.-s1—uuulil3 't-'.'tt.1t:'r ti’-".tt'|:!t'r|c t-.1

tit: piturrnticit-'.t. Prcpuciitugcrl sicrii-t: 'I-t-'l.1l|.‘r with l'.I:Jr:-

reri-ostatic ttgcttts sh-ottl-tl rim‘ Eu: |.|'i1:i‘-.'i.

Ht*tr:rtiii'rtnt'ttirt C'i.t.I'rtr'i'rfc

Thu: n1t_'t-st: tr.-1-:.'tt:t:..' Ltsr:t.'t rtrt:s:.::t't-':iti1.-'-: rcrnsinn i1t:n'.te|i'.-

uniuni ctttotide. it.-hicit »:J1'tctt is supplcnicnictl with
rlisudittrn L'1J.L'[d.|it:.‘. 'T|:t.t: i'.It:t't'.r.:1ii-:-t'.iniLtrtt t:tttt.t-rititi defined

in me USP rnttnogrgtfth is 1irt.t: L!'IJ'.|t:F|'l.:JiJ'1't-' ammonium

compottttd atlltylLt-cu:-tginittncttttt-|.Jtttntonjurn t.-hlttri-.|e. in

which [J1-..' uli;_-..-t p-urtiott is t-mat]:-os.ecl of 11- tuist-orc of

chain I.t:rtg_1hs t::v|nt.tint_..t t'rt:urt.1. t.''" to It'.'..g.. Uri:-.

cont]:-t1uttd's j'IdJ]2|-UiItJ'it]r' ts i.'tE|5I.lI.i. ticattnit-: its cornr:ui1-
it-iiii1:t limitrnious- on its being the Inc-st c!iiE1.."tl:"r'-E ttttd

attpicl-:it.'1rng ]1rr:st:rI.-tttict: it-'ilt't crtt:t:||-:rtt I.'i'tt:tn:t.:it| !1[.'t-

’ct-i]i13-_ Ir i-i_. s|:t'l;t]e t:t1.'1:r :u 1.|.'J[‘iI_‘ 11H |':'I1'_|FI,‘.' nnti -tin-c-.=. nut
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t.lI.'.'gt'I:|-dc. I.‘:'s-E1: under t:.!".'E|:'E-.tii'|.'I:lj-' ho-t storage conditions.

El Ems pronttufieeti t:un":Iec—ttc1t'u'e properties. and its

setrritgs can he retlttsed l:Ij.' sdsororiort. It is eotionie,

1'-'liII:Il uni"-t!tr!.Ll.Ii:.tlI:.'l].-' can loud to u nttmh-t.-r of in-

compatibilities with lurge rt-egsto-el:t' chttrocd molecules

with the potential l'ot pro-tlticittg s.-tits ot'I-.:n.t'er solubi-

lity and pos.sii:tE'_-t preeipittttion. For esttt-nple. it t:-snnt-_tt

be used will: rll.Lr:ili:!i. stI|ie;.-"latte. nntonic soaps. ztttd

iurge -ZlF||Dl'|iI.' drugs. such its sotltttm suifscetsttnide and

sodtttrn lhtoresceitt. Wlteit feasible- it is usuulls ud-

't'i5-tl.'l't]c to design the I'on111.1.lo lo avoid ll'It.:F-t.‘ I11~

etimputihle anlons. FHl:l1I'.‘F than to substitute ti less

effective pressrstttitss. There use is znto-t-tli-er tit‘ helpful
ILRIS t't-F it:tt.‘I:II'r.t5:tt-_tI!il::-'tlittt:s of benrstlkonsum chloride in

the literature. hut they should not he relied upon ott-

tirell-' Comptttihility-' is detertttitted by use lots] eo-

'I-'lT'l.'l'l'll'lI'l'El'l[ III '.trl:t't-t:l:t Lht: drug molecules exists [i.t:,, 1ho

totill product f'orn1u|ttl-. The ph-trtnseettticol tn.'tttu-

f:u:turer eon sotnetitnes design ttrouttti wh-ot appears to

l'!-t.‘ on lttmlttpatihility. t+l‘tr‘:r:.'as Llzte eI.I:t:mp-ttruneur_tus
t.'ot1'tpti-ulitlttr may not hot-'t: Il'tis option -or. ntoro |m-

pvDrl.l.I!l'lli].I. the nl-t1'|1't:.r to test the final product for its

SEt1l'IIlil§t'. safety. ztttd e1l't:::1e;r.
'I'hI.'t I..'I.'3IrItr'-t'.'l1l:iot't.tl.I L:l:FI'll.'t:|:l.lLr.l:lt1lIt'.|I'I of i‘ll.'|'|.fiH.I'p'.Et|'|'[l..|.T|'|

chloride in eye-drops is '|'_l.tiIl".r:t. -tsiltt ii rnnge ol' I].llI]I-'l-

l1-E|'3"r'tt [I I || Wltilc ttptolte oi’ henzelltortittttt chloride

lttt-:l=l lI1[t'I ti-t:ulet.1‘ tissues is li1't‘t.itt.:tl [I I3]. even lower
t:s2I11t.‘.'o11t|".1[it.'t11&i oi" l:'s:n.:'..'sIItot:t'tiu1'n ol'|I:;tri_t;lt: have been

reported In enhance corneal penetration oi" other

contpnttnds irteltttling therapeutic egents E'iI'3.| 12.! ill].

The differential I:iTl.'i_'l [Ir this 2|'.l'l'I.'_.."l-tF'n'e'tlIl‘.-'{: on tho comoo

Compared to the eonjunetit-'s eon he ettplolted to tttsget

a drug For cot'ne:ti absorption end delivery to the

posterior segttt-ertt oi" the eye [I [5]. its use h.-is been

1J1‘Lrt1o5'-etl us it means of delivering s1.-“stetTt1'c doses |.'I-}- ttn

t.'lt'.'1.1l.'.-l.I' routt: ot' adtttinistrotiott [1 [I5].

Richards [I ll]. Mullen el al. [J Eli]. and the .='li1'ner-

=i'-‘fill College Ul'To1iI:o|og;t' [I I9] have 5lll'|1l'|'ttI:|'l2cI:I the
literature of h-t:nz:t|i:onitt:m chloride. The conclusion

dr.-wrt:t was that ttettzstlizonium chloride, up to IIjI.I.‘lI2"i$..
hats been well suhssunttnted as hctng sttltah-Jo For use in

lopirul ophthalmic solutions when the cottditioits ofits

use are prooerlyeontroiied. l't-it:Dtsnuld [Ill] iountl oft

ll} l.|.|]3"'r-a- in bi: p-t-.'rrnissjl't-le in ophtholmao solutions

lltallowinta extensive testing in rnhhits.

Ntlnterotts studies co:no:1t'in,L,I lztensitl lost-ti um elite-nde

'-'-"tlll ollit.-t' '|'|'|"'l.‘eflf'l."|.".il.Il't-'I:!1' l'l.il‘.-‘C been t:lt:5.t:riht:t;I |]1 t;I1-i: lit-

erature. Mun:-' o|'1he articles gin: oonlliotittg t'es.tt:lts- not

swptising oottsiderittg the m:trt1».- d:ilTt:n:nI test methods.
liJ'l'I!‘I'!t11ltt5_ iilltl |._'Ii1.L'Elti1 1.1:o::ut.l to itrritrt: rut tho-so tilit.-'t;-.r5t:

Wnttittsions. Httwet-er. -'l-l?li1rL||.LiI1i-‘ tniormtttion is tl1r'llil-

Ilhle in line tltertttute to permit the rtttm ufaeturer to select
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ti|1-pt't'I|:I:‘iate I-es-I.’-. for t'LvE:£l'l}' .'tn_1.-' pro-tiuct. l.'it:nt.'r:sIIg,.'_ the

USP {or 5l.I.'t'rl.iIlrl.}' -rolidtttedi test Still he ensployed to

deride which ]'tT"l‘."til-i‘£|"ltI-.‘l.Il'-‘L: sjrsl-t.*11'I is most compatible

wltlt ti 5|,'.i-E:::lfiI.2' Coin p-ttsition. ‘llt"hilt: recent :rt:ports show

lt'.Ieti2iti|'.ltt.‘rt1.iLu'I'I chloride to |'ttt1.-'e:tsontett'ltttI higher ill-

eidenot: of oettl:-tt efleets [131 I24]. dais pt-eser't..-ttit-e is

one t'I1' the most E.'lTe-..'1E'I.-c tn-'eil:tl:titr itntl generally assures

tilt sttl-t1'«t.[Lttltt: lew:l fl-‘l [t1't:s.t:1"..';1IjI,~o eflir:-at-t:t.',

Some strains ol' 1”. st-t-ttgl.-it.-so are resistant to Ben-

.='-'llItI:'I11lUl't't t.‘ltlIJt'itlE and. in fuel. con ht: grown in so-

ltttlolts t:r.t-tt-t.‘.vt:tt[t't:l.-tsrl in this agent. Tins has t:ot,Loe4;l
greet con-:'eI'n hecttttse of lite 'Itit'uieo.I tt:tt1.tt~t' or this

organism III oeulur infections. as discussed pi-e~.'ieuslg..-.

TlI'l.l§.. it was an irnptsrlsmt Finding :11 W55 that 1['r.t:

11'-'LElIiI'I=-ll restslsnoe could he trlitttitttited by the presence

of I!I.l1.'_'«'lt'.“I!tEI:lli311't1l['rI3lIIE':1I.‘iliIJ.‘:1.iL: ueid {sodium edetute} in
the Fottttulstion. This ttetittn oI' EIlI'|'.-It l2lfl.'-i l-seen oo-1'-

telttlotl with to ahiitlt-' to -t'l1t.'ltilt'.‘ dwttlent ettlitttts. ttnd

it is er!-n'tn1onl1r' used as ‘ti. preset-ttatiue nid [l 23]. Tlte use

-I:Il' dttio-tllittrtt EDTA. 1.'t.'l1t:re compatible, is re-
I.'I.:Ii!t'tl't‘t»'.::ttt.l-t:r.l In t:t.1-noe1'ttrtt1ions up in il Iilfu.

Either |L]|JJ1-l-|.‘F|:l-Ill"_t-' ttmmottiutn gerttticides. bett-

:-elhontttrn chloride and l:'ttt';'rI:.t'..t1“'.C|!I'.IiLtI'1'I bromide, l-owe

been tI:t-t‘.'1t'.l in es:'t-'t:rul tsphthtslrnie sol-uttons 'i't-'I1i|-e these

ltzwe the udvsntnpe oi‘ not heing u chetntcatl mistttre.

they do not possess the hoetericidttl elfectiwttess of

l'|Clsi'!lillitI|!tl|titii eltloride end an: subject to the some

incompatibility lzimzitsttions. In itdtI1t'ton_ the maximum
eoneenlrtttton For hettsetitoniuttt chloride is ll.tlIl‘!*'.

Eetrerttl new products that: form gels in List: eye, Iilze

Tillto-lol Gel Forming Fiolutton stn-t.'l 'E"tr1';o['tl_'tt;~;l'4i'_J:',.,

Employ ‘Another t:|tL:ttt*.t1sor3.-'J:tttsser1t:tti'-'e. Ellltlt B. in tlte
fonnulzttion.

t'3'rgott:'t' t'tt"t='.rt'ttt't't'i.|'.s

When trenzolitontttm oltloritie oould not has used in ..t

[ltitrllctlltlr l't2I1'1ttttlu1i.t.‘-II of Lt tl'te:rtt[tt:u'ttt: agent I:-t:._g-.
ltttlttttturoioe nilflle. serirte sttlteg.-|:t1e. or llttnresectn sor
rlitumi l'H'—'|'.'I||.|:ilI'-‘ oi |:Iotet1ti.;tI atttion-cutiott essoeitttion.

one fll. three t2rt'g_:.Ln:iL' nztcr-L'Ltrral:It. pht:n3.'lmt:s'-:1.1rit: [Ell-
trllte. |:Ihen'_t-lrnereuric seetttte. and thtrneros.-ti. l't-:|41

unlil tr:eet'I1 years been ttsed. Bee-suse oI'ettt'itottt1tent:ti

-ti‘-IZII1v.‘I§£'l'It.-‘-., lt-III-1A-tE':1ot:r. T_l:tE' LL'il! oi" o-rg.'tnIt: Tl'|itl'ILLLFlJIl:-_i- lists;
Fttllott Il'IlLlI dislatsor. .1ltIrl1t_'t ugh tirgstnlt: n'tt:1't:|tr|:t.]s. h'.s1.'o

not been implicated itt olttssisstl tttercuristl tostoity-

tilt‘-'I:l'-Tli eottntries l"|il1.'|: l:Ittnnt:tJ. l.l'.ll'.'IT use: L:nl.irt:lt_tI. and

t1-[lle1' countries reqttire its rig-rt-routs tl.l',.'Il:!l15.I.,‘. I'll-1siL'v|]

on the i.1.l'.'tfiI.'l'|-DC oi" tttty sstitatlzrle ulterntttit-'-t-:. in those

siiutl-lions for 1t't'litI:lI the use Lit" an o1'tr:.1.niv: mt.-rr.'uri.'tl is

the oI1l_'.: tt'-'t.:nut: eli-'LIlll|l'ilt.:. Iht: osuttil ntnge trt ton-

o:n'lret:ion for the phenslnterouric ootttpt:-ttttds is I.'i.llIlI2
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1in.-g.- ean he used et1'eetn'e|:-s in same praduets, the

l me1'-:uri:sls are reIul:i'rs:l1.' H-t:t1L and ales. In their anti-

nilerehlatl aeti'-'11s. The urie_:m:II: merellriale are g.en~
e1'.'1IEj.- aestrietetl to use in neutral tn alkaline serlutiuns-.

Iinnael.-“er. tJ1e_-H lmss: heen used s1sL'I:ess1'u.Il.'_a Ii'.l slightly

a.e'a:l lie-nnulatiens. The phensl Tnereurie ien ean reaet

with haul:-ae ieas ta farm salts ell" l-:2r'.'-'t':I seluhjlity. :re+

-l_'l|.Jl.,.‘il'l]_.! their eITeC|jsent?-35. Thinteru-sal lists .1 greater

an:-Etihtiil;-' and is relatively‘ mute .st:fl1Je than the 1'lll¢-

I.1.jiII!I|Z‘-:l'|.IiJ1‘l|:3 -t!tII|'ll[H3'|.llltIZ|-‘~ and has ant heen sites-'n Te

l -de1:i-nsil in the lens ml the I.:_Irle. The latter p-henum-ennn

has trees] nltssersew-:l with |1!1en].-'ln1eret|.t.1.r |'.'t_'|!T|1_'H.'l-ll[|_1.'l.5

l Denlar sensttiatttlen te thsmereeal has heen well
dneumented user the years [[215 [32]. Although Ll'.I!i—

|11erI_s.saI had. 1! one Lime been :re:|'en'ei:I t-{I as the pies

sen-atis-e u:i1'e|1ai-ee let stilt e-ant-ael lens eare r:-reduets

|I_13-I3-5]. its use lias I'IE'.'E|:l supplanted ulrnuss enam-

pLetell:.- h-'_i.' the '|'l-t.ll.'_n.'Lil|.il.I.t.‘|TLl.|tII!'|'I-l. Jlllli [I-:2-13.-'hig_1.I.a.nILle
preservattsea.

l Since Ill-e uI'gan1-e rrieseurials nfier an .i1Il-t.'l'l:Li.'t'[i'l.-e Lu

quatemarj-' i1l.'l.'El.'|'iI:I2l'.l2llJ2l'l.'l ‘Fl-H:-“.-ti:I."|.-'tt1.i.lv.'|::-i. Lmtl sirLL'-I: pre-

sets-'a1I're el’|ie-:1e}' of nphtlmlmie srrlutinna Is essential.

the eheiee among these zitternatwee altetsiii be Ltaaeti an

:i I:Ienef'iI—tt_1-risl-.'. :.1rL:.1]_'.-‘sis as l-III-ug ‘:13 :1 ban is net im-

pnsed run the use ell‘ lhesi: nrgunnmetallie ]1Te-senI.;1Iit.'es.

I‘."Mrtt'tn':I:iI:.It:.I.It'

This :1:-am.-slit.‘ etltstihlal has been an el'l'ei:I.is~e pre-

sen-':t1i1.'e an-i:l. still is used in ses'|:r.i1I nphthslmie p1'-u:I-

duets. User the ;-'ears it has pent.-'e~d to he :1 te]atjs'et;r

sufe |:Ir|:sen-'ali1.re 1'I.‘Ir I.1|:I]!t1I'I:LlrrL'L-I: ]:||'4.HJ.l.IL:E'5 I133] unel

has produced minimal eflieets II'I vu.nn1t.s tests

[':l‘=".I 3-tr. I 351]. In. atltlilien tn its relittisely sltw.-en‘ rate at‘

activity. it iniperses Ll nuinlser Lat‘ ]in1llaLit.u'us use the

:"Li-rrn:I.1i;1tmn and packaging. Il pens? adequate

s1a|:+1'|iI1r'when stared at rn-em Lemperatltre in an aei-die

aalutien. usti-all;-' about pH 5- at belew. I1" uuteelased

flit El}--_"l[| minutes al a ]:+H ell" 5. it will deeflmptise

l-.ll'lI-I1-l.Lli 3t2I"_'xl,. "I'he Ia}.-'i:lm!}.rti-:: tieennip-issI1n:sn r,||' ci']I-I_'l-|'-

tihutaiml |:Im-rlueea ]]}'Iil'EH'.‘l'I]-:rJ'l1.‘ a~::1'tJ LHE'll, resulting

us a decreasing pl! as a fuuetie-rt ell’ Lime. .1'Ls a I'e-sLtlL

the l1".-'l.'I|'t1i",.'.‘|i:i sate .Lls-:1 IiLs:re-3.-.e-s. Chlnriahutan-nl is

generallg.-' used at a eeneentr.-man 0|" U 5%. Its mas-

Imurn water senlult-jlit].' is eun.l'_t= al::u:-at ti.]"'ra at mnrn

temperature. whsI:h ma-_.' he ltnt-'eri:4l l'.'l'_-.' uelive nr es-

eipients. anti :5 sle-v-' In izli.-is-u|'-'r: Heat can he LI-sevd te
inerea.-as diseelutinit rate but wi.iI also eaase same de-

eempnsilinn .-Lrid iuss. lrtarn suhiimnlinn. 'l:fl'l'L-EC1'|ll'E|-
tie-as as. Jew as I'.l.|3f'.~"2iu have she-wn anlintiereizuial

aetn-it_t' under the nnspt-I‘ e-alt-alt]-ans
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.-'l-fe'.|'Fr_r.|'— ttttd il"’rts|rJI_1't'f.Ir.:r‘.:.I'i'i'-r'.l.|

'I'hI.-se esters rt-l'l,I'-I-h1_.-'I:ir-.'.-3-:-;.'1's-.211:-:t1i:: Isei-'.l have l‘-eien II.et:t:l

rwirttarilgi in present i_smw1l1 «:I|' rn«a|t'l.s l.'r1|l Ill higher

eemeentratiuits passe-ss some steal: aatilaaetet-ia] aeti'.--

it_1_.:. Ti'iI:ll' el"t'eeI:is'e use is limited by lnn.~.' :sqLLe-nLLs min-

tr-ility ant! hs reperta -'nl'.slin£.'ini_.t ant! burning -.-'rt'.'l1l~".ill-IZ||1-'21

related In their use in the eye. T|Ie_I,' bind to a numlaer

-:1-F nrmir.-nie surFaI:l.'1nIs and |'teI13r1TLers- 1herei11.- redu-

eirtg their h1a.ietis-it}.-. The}. are used In enmhinalinn.

with the 1't'tI.'i1.II]rl ester a1 'lII-|IlI.'t -t'I. I $11 and the prep}.-1 ester
.11 ll.l|l—|fll.l".|.'-I"?i-.. Parnhens h.Lwe ulsts heen shaman 1e-

rsrnmnte eerneal altrse-r|'.I1I.L'.-n [1-ill].

I’i'ie:t_1-.ie.t.it_1'.l .=«It'er.:i‘ir,I!

This suh-stitnterl aieeuls-2:! has lreen used at i.l.5".ri1 eon-

eenlrulinn. l.'FLLL in. sLIlIJ:iliu-rt Ln its st-'I:u}'. a::tis:i1]t it has

sesetttl lintittttietts- it is veltittie and will last: activity-' ls:-'

permeation thmugln. [I plastic paeltage. It has lintited

-.4.-'s.1I:r sulubilitl-'. can he "sealttstl Ltnut" Ur stJ11.1LiI..1I!. .:Lni.l

eam pr-nduee hurning Hnel stinging sensalir-ns in the eye

It has been reeentnten-tletl prin:taril;-.' lhl use in en:n1'nhi-
rt-alien preservative as-stems.

f’:.I.!'_1'a,r:.:.rJ'£L'.I':ra'ut:II-J' {Pill l''Ql'..'',-tI.El' " .|

This ptesenutlve is I:i.-rrI.pLirI|li'I.Iel_I.-' new tt.:- ti-phlhulmie

pterlatati-ans antl it a. pnlymerle quate:n1.1r;.- :In'n'nn-

niuln gerIn.i-:::'de. Its ads‘-aiitage «Wes ether quaternary.-

urnmisnium seems [L1 be its :i:I:uL!:IIiil'_-.' ta pem.-Lra.1e ueulisr

tissues. es]1et_'t:.1lI'_i.' the en:rne.1. It has heen. used. a.1 eel-n-
eentratiena -at" I}.lIl|L|Il-l}.l!|l ‘Pa in eentaet lens seltillena as

well as -tlrg.- ej.-e pr-ad nets. .-“st el:u:ea||_s eEl'eent-e Jewels at‘

prese1"i.'atis'e. PULVQIJAD is I-.I'|'l'|'IIFl.‘H|:'l2|'l1l.l.‘l.1.'l}' Ill limes

less taste than tseaaail-tenitim ehlemie [H':'.l3T]. ‘l-'ar~
i-sue an 1.-jtns tests and in --we E:"rit]1l21|:lt't-:15 substantiate

the s:s1'I:l3.' elf I:hi_-. eumpnund [l3T_I-l-l,l-43]. This pre-

aer'-'at:'s'e has been estremeis LLs+.'.|'1.I| I1:-rse!'t eealiiet lent-

salntsnans bee-ause it has the least ntepensnls ta aelsarlr

t_1:n1i.1 trr ..1l:IstJIl::« intu these lenses- and it has it practi-

eally nnnesrstent pr-Lential for sensiti:-Htinn. 115 eel.-

soI'pti-an,t'tIhsarptini1 with high water atttli high innle

ii.-uses east he ressslsestl l:I'_s earefullg-' hulisneitlg fer-

muleuitsn enrnpnnents [L43]

tZ‘l't."nr.|'te:I.'t'n"rire

CI:]:si'l1e:udine. a lnsslsiguaitide. has beeit tlemnnelntted
1:: be sttlmeu-‘hail less m-.'-:.|.L' Ilitm i3||3l:lE':‘|lhl.'t'l.'ll.lll1'l eltluriiie

:.1l'|-El. thirner-u-st-1| at -:li11ii.:.'tl!_1_.- re1e'-.'.'-mt enneentralitins

[3':'.E'5‘.'5"i.l-4-L1-i:Ef|. This w-arlt '-I-'a:i e-ruilltmeai in a series
en! in -.-":1:-e and in s-it--a e:-in-arimenm [|IlT.l=1Er 14-S].
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Pet‘t'.t.':m'tt.:tpt'tt,t'1_1'.n' fligttttttftfe

ThL-c '|'.t-]'I.":tt'._'E1.".tLt‘t-'I_‘ is also »:entpa1I':tIItc|:+' new tn erI|I-
1|r;1|miu.' I'nrrn1.11.1tinn.I.' ..tn-.| hue heetl tlsttd :t5 :1. s.‘li.5In-

|'eet.'tnn tn eent-net teee fieiulitmt-i FeJ:ruJ11iIIttt'1le]1}'i

higuunitle ti;‘tt1]3.ht::-t..tIttt.*t111t.'I 11iE1ii1flllILfl' e1|‘iII!I i=. :1 pt:nl'_-.'-

merit: t:nI'I'I'|'I-nttntl. that 11.15 at low toxicity rn:n1+:rItitI] :-II
the eeneetttrnttnns 3I.TI'tt.‘FIi”}' Lt!i|.'LI I.t'I theee enttttit:-tts

||-1|. 14!-}. |5I'.'I].

t"t-.r.I-r'mum'rrrIt t_".":-.".-_I.I'.I'.:1':-_'

This 1'ImS:!t"n='.t|ii"u'E'1II'e't5 l'ree11 ttsed 1n It dry eye t1-e.-tttnettt

'.1n-t.'| t-I.-'tt5 SIH1-1-t-'l'I in .1. I:E'tt'tiL;uJ -t-ed}. In Ittttrt: 1hI= 'tEITI'H=

hieemt:q:nnt'thittt1.' :t.-. :!I11t't-t|'.II:T nturtteted prepttrattiett

[I52]. f_‘etri1'nett'tLtrt1 eltleritle [t1||I|"'»’.>t pmtluv:-:tl the

<..-u-ne enrru.-al end t-unjum'Li-.-el t2|!tt:tt1]._I|."'. atft-:1‘ unr-
J1'Jt:!-ttt1'I t'II'.'I.II:tr tltiminifilntliun in rats. ELE the e|t'eeti'-'e

levels er" ttther I'ttn_itn' |1t'+:sert'e1It'n:s [I53-Ii.

‘fl. flL‘lJL.!t.l~'t. Dfilifi TE'.r'u"~i|E-PDIIT

:‘t.7."~'|I|- DELIVER?"

ft. |"t'ltJ-tie!-' nfTr.9tIt-:31-art

I"'n5.5|t.'-: trunspttrt n-r Htmple -lJi.tTlJ':i|.'-Ill. I.'t-[' m-;‘I1t:I:ti'|I:5 I5 :1
1|"'._||:|_'_-.l'III.'I'|"I_ prncegs 11:,-|'t-.."11t;|ent nn w:ater end li.p'tIJ: t.'-'_1|it.l-

hilitg.-. size tr-!'the:ttt1It.*ettte.nI1t| enneentrntien ttrttlii-:nt
.'t-t:rt',t.-5.5. the t:e1luJ.'tr memhrttne Ntl energy. 't:=: I:.1ttN.‘.nflI:t'l

in the ttteeestt. nnrl I:-.tn-1|-mrt wtlil t-ease 't.t-E't1.'.t|. the t.'ttn-
l.'|.!!I'.IlI'.J[i-IJPLE ef the Ittttte-::tt|e5 Utt hnth side: cat!" the

n't-e1'nh:r:.1 he ttre et.]Lt.'tI- P‘i::.'-.:ii.'-.'t-: |II'I:‘I.I:'I.fi]2hIII t‘! is I'II.‘II Inhthttfld
hy |l‘r:'|:i-||"It'III|.‘ 1'nhih1'Ier~c ttnhthittng ATP nredttettnn er

u.tili.e.'tt'tett]- or by t."I}|1'tpJ.':t1tl'-'t'.' tiuitt-tr-tle.'s. In general.

hydrtnphtlie 1'nt!-|.v::1t:Lt|-:."_- puts tltrlftilflt Prfltflinflfltflflfi
pnrt:-5. |r|. :I1-t,: t:::I|II|.'tr membrane .ttI.Il Ii|JI:1jt't1ttliI.' I11t3tt‘-
eules tiittttee tttruugh the lipid 11~rIrtim1 uf the meet-

hrttne. Trututpert tltre-ugh the 11-ttres i.-t 1n'n11I:r| l':-:.- the
1H',rrr: :c|'.I:t: 1hnI is. 51'IeI:i.fiI_' tu t:iJ1L|1 ltfisue. T|:t1.': II:'I't't' |I]'|-i-I'|
se-ltthility et' 'te-ttteetl tnnleeuies rntty he ittereueewd 1:3

atltertttg the dr:t_5_rt:e trf ieniztttinn wnh elmnge-1 in min-

I.lt.'|'|'| |'|H P'.1l1.l'+'i‘.-'1:1l'.-I.l.'lI.li|'|I.1F|. i.Ii in'I1:I-tt-t't.'t.:tt iI1 tIIi'|'tI!iJ'»t'In t1i'
drugs ttereee the t2!t!II'|JI2=.| and in nutrient uptake uereee
the uttrneul Efldulhflliufll

fit.-e||te trzlnltpnrl i.!I an I.:nI:rg-'-tiepE'ttIJ1:t1l ttrnecvts

l'E:L|1.t:iIi|1g .-‘-.TF. 1-: enrrter-mediated. and in Isutiruhle trf

lrulthpurltng '.~iLI:|:2Ifi1rLt|I|.E1-. ugnittst rt enneentI'ul:-an gru-
tltent Mnernmnleeuittr .'::trri-er.-'. .'1:r-L ll'1|."II'!IZ'|!'+'].IIlE!'|."||.?|11|'Il'J

-.:t11I ltut-e ti-.u'_I,ittg ttegrettti -rut‘ 51.11'l'.‘i|:T:I11.' !i|'.It':IL'tfi:tl't.E_'_-'. The

t:urt1I:r revereihlgt 1:-imit In the .~uhetr.'I.1e. |TILfl5]'N1l'|!i and
releases the rttt:-h.-cttle ttrt the tItItI.:I' side vt'r|' 1ht! ment-

h-r:n:u:_ -.n1d returns tn the rtn_e:'n.-tt :1'1t|[I:- These elm-

.-teteristiu-: .-than rrt.-tlte '.1|.‘.1i't'C 1lt-t|t'5|'.|t‘IT| subject In
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l!I1t':l.tI|'J-n|it.' inhihiturs. eutttpetititne ittltihttitrn Frnrn nlher

fiilnilflr 'tIJI1fi1I'-.'lII:‘F. land ttututetliun at high 5-tI|:!r5Ertt1l:'

t'e1teeutrtttien:.-t. 1't.et:i1«'e' ttnnsp-::u't in the Contest! ell-

dntheliurn L-a essential re tn.-titnen-.tt1ee nf r-n111-tr atro-

|11III h_1.'t.'lr:t1tnn.

Fe-eilitnted 1E':'I|!1.fi12IEr|'|2 ettmhtncs Home prvtlrrrrtiflfi -31'

t-.-nth meehuntsant. tlimu-;::.-ett -.ttt-nt-e This-1:~"|1e ef trum-

pnn in 1:.'trr|t:r mediated fin that l.l'Ll:|f'l'." is ‘.-'.I_ll:I5-t:I'-illc Spr-

etttejtg.-. at ttntternert |11..':|.."'.iEF|-tlF|'|. end ct:-rn[3etit'tt'e

'tnhil:n':ti.en- 1-lu-wet-er. ttte-.itit-.=ttt::ft trnnsrlnrt is net en-

I:rg:,'-rlepenttertl and EH umthll: tfl lntI:I:~i1'|-IJ-r't -it fiuhfitf-'1lC

ttgaittsl :1 eveneentrtttinn gradient.

B, Bin-Hrgleal Barriers and Fundamental;

ni' Passive TTIIIE-]'.|IJII'I

_-'|1't'r:t.t'1rt2t:-t'.s t't.'t' Bm'rt'.t-'r'5

In at t-erg; general sense. |."Iln."tIt'-gt-t.'t1I membranes serve ttn

It::'t!.I.'t:tTlt:|.j.' useful l'u1:u:t'tttat. elfeetively wetting HIT llzn:

he-ttgr I‘1-rrm invaetite end t.te:stntett'I.'e pttthelegienl m1'—

-C|_'I.':II_‘t|'gfl]'|]'5|_'|:'|.5 39. w-;]I [ti |'|{!IIjI_'|1.Lfi :i:nfltIenr.'t'::t- Lrf the enr

1.-:i|.'t.t-t'tt'I1l.'.l.'|.l. 'l'lte3.- elltnu Tififittflfi tn r:Ltt'tnm't'.-we their

entrirnnmenlet. I]-t't::tIg-:.' furnti at‘-tr llt-EI'¢ftIrt-I: I:II:"-".i.‘t¢1|i t’-H

that unhcr tho: therapeutic agent is intmdueetfl by H

phjtfiiuul er ehetni-:-.tI rnettntt. wh-tI:h 114:9:-:trtttc£ the

barrier and intru-tltteeat t]te drug behind the impedi-

ment. {IF the drug design t1-r du-.-tuge TI.'It111 its‘-eEI' entt h-|t:$
the I|1eI'tupeItt'te tug-znt 1n penetrate the 1:ran'i-er. If the

|nltI:I is the preferred menus. tuelh the drug and the

-.'ehit;Ie need 11: nvntd ]'.In:Ic|ut:ing Ll aigtlificttttt toxic In-
sult ten the herrier. lest thnt hurrirr be cttmprelnietd tn

'tr_-.- nh-'tlit3.- te r.-ne-..'er:tI intttleiott e1'1'nret1::n I.:hI:mIt:uJ t:-r

hi.t-It-g_-ie.1E il.g‘I.*I'tI.*u L1: be rendered sufiieiently un-
eerni"-wrtehie that the delivery t§ nut eifet-Live net the
p-.ttient evern pliant

The eignifieurtee at the I:-urtier Ihnetten ef mem-
ttrttness has been the tnpit: en!" cttnsideruhte l"l‘.:SH3'.i]1'1i]!. The
h]e»:.u.1—hr:tiI: herriet and the htetui-r=LinaE barrier are

well unelee.-teurj. and the mitutteeepie E-T!l'|.1t'.'.1.1lI|'|:fi im-

puning and Enrttrnllirtg |'m:rri.t:t' pm-pettiee hilt-'1.': been

quite thetnttgttty innestigttted end the stience re-'it*n-ed
[ti 154-1551. The etIrtu.;tute.~.' itntl fit1'|I.‘Ttf"I1fi t‘.-l"L1I:u|'.tr
rn-m'|1|'t:r:=m:.-_-',. fi'|'lIT|2|IrlE in trumipurt -il.5S'1'.|i.T.i11lE2Cl ‘Lt-‘tilt Uph-
ttmlntie tlrttg ntimjrtisttntten :I1t'-rt 31w: been Iuplee e1"

1.'!|:H:E|.'il'|."C rett-:urI.'h |I5-- l5? [SE].

The |1'|-mil cummnn ]'|'lt.'::J.|.'|!1' of tttitnini-a'tEtI':ing tirtlgli ttt

lht: e_-.'e is by I-tIr[|Ii-:.‘1ti Ltdnttttistrtttinn tt|' alt’-=nl3 iv‘-lI'=L'fl1r1'-*«

-1i'pe11etmt1'ng the I:L'Ir:nI.-:iJ :tt1.I] targeting the ertn-repI1'ttt:
1i'iH'|Jfl 1':-1 either 1'!-|'|}'.li1it'.l]tt'|-y;iZ|'.'HJ u-r IIIEH.H|:i:E‘|'tlJ efleet
[15El'.|etZI]. The Intnrttinnr etrutcture rt-l" the lrflflfiflfiffltt

.'tt'.'ItiI:uI:Jr -t:t1-rnI:i| hjtat been t.lt.-s£t.."I'J'l3-t.'t1 Em."-'1'It11.L"iE}'. Thu‘:
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eunittiil ertititeitum etpneee .'L it}.-'tirt.'I1'Iitt1|i!ie‘. hurtier re

hg,-druphiizie |]!EI'tt[3tt3|;l.lit.‘t'igtt3|'1|I::'- and it ]t_'.tImphi|ie eur-

ncal etrnmetl httrner ttt h'_t.'vtire-rIht.'ihie: agents. Harte-
thele:-t:t.tt.-1 the mttelels ettrmitlereel helnw rhtienttflize- luv.-

mnieeulur weight t|teJ'a:3:retIIie agents or modest hy-

dr-n|'thrt-E1'te'tt1_.-' etrtti high w.'1t:e1' sniuhility Ilre rtften cap-

able tit" penetrating the eye. ttnrt rFII't}' he effeetive eeI.I|tti

therapeutic tt_t_eI."tth-t it" their peutett-e_t' -ttr reeeptet uJTt-

mry |F tI1.'tt is it.fJ|1Tt}]'JriI]lE—t:un he mitinlitinerl in the

e'tt‘.7C'ti'I|'I'l1'I1t'!'Ei-ii1.It."l'I In there: requlternenle.

More reeent|1.- eiternatjte rt2tt.t1-E..'ti ed" thug .-tdrtt:inie~

[rnttnn hin-‘e heert eerughl urttl utilized. Eeiertliitts. are

tie't-tJitJ|'Iil1E teehnrtlttgiee tn. cirettntt-enl the ennetraittte

impflsteii t.'t-it lt1.42t|.Et:I'ULt'tI weight. wate: 5-e-ltthiiit}.-. end

rn-ndeett h}-druphrihieily by the tt:t:l'l.'L’I.'t:i'I'|i.t.'.II'I'.1i Ir:.t11.'e::et-r-

he-.I| mute. Petente exist Fer rap-hth-'tirnieni]}' t.'|t!tt.'t2|'titl|.'ttl-t.'

penetrtttiett enheneere. Mere "u'|-'t'tit3|'=Etl}||.1|:'.t|.-I.‘ therepeutie

ageilt.-i nt.11.I.' in use Tilt’ I_:IttI.'It:ttt‘n5t iJ|2'FItt.iH' let Hti:i12it.'.‘.n"E

;|pp[t'-iv'.irtt:3teI:.' equul .'J.t.'t.':Cfi.fi he hnlh 5.e]e1':ti-Ii|11|'m1 and
trrttteeemeel reutee e-F nujnttnietrtttiett [IEIJELI]. Ite-

zaeitreh i5 Lt-ngt:-it'tg_ tu rtItI.Ie|"t_-'.-lztrttf ztntl utilize !1'|.‘ll'."I".1i

ntiminietlatietrt hf thentpeutie ug-enL<.; the rrt-Ie et-|' hy-

dte-etette pressure on the trrmspert ed" henth wttter end

drug this been investigated in rmier tn nit-tern-tirte I.he

t'.']E|!«ifiI:!i IJF therupetttie ttgertl For whieh this mettle hi

-tfleitt-'er3' may he utilwed [|t':-."i—ifitr]. fine eensequenee

wiili he the determ:in:ttierrt hi" the tliminieherj t1'.-tmpattrt

I£L't:I'.I§-|:1't.til!I|.§ irrtpettieti by Li i:It.tri'i-er frum which the hy-

drhphntlie layer is tthtient. Ilenth .:lEfl.-l.'.i.1:'|'l_'litt'.' 1nd in-

dl|:itJ'Li|.i illi:'|:'t.'5-l:lg'tIiI|.'IflEr h:|'|r'E [eel ten teehnelegiee fet-
'5?C]t.'.'i|'-ti itrtph|.rtl5 Ltrtli euet-.th:ted 1'e]eL't3e.

!teI.I'e n-I I-t'_i':t'r:tn’_t'ttrt.t.Itr'e.t'

Etteie h;-.'drt:u.’t'_t-rt.-tmte [thehementt gen-e:11 the dunttittn.

t1|'et-:pu51.1.1'e rt-E -eurneui unei v:t.trt_'pLtrtt:ti'.-'tt| ITI.-l.'l'l.'li'.'trE.|.'l-IE1‘: In

the Ihernpetttie agente. Rapid eieetrttttet: f_‘.IFI:.t1.-‘i-|:i.t:'.S at

tempnrttl i':t.tl1'|'if|' tel drug tleti-ue1'_-,-.

Dt'Hinu_+,ne til" t|:te -l.iII'.'lj.'l tI'IlIt.'IIJ_I:J'l the ELLIS-l.1'htl.‘I'iI'.|'.l.iJ.i.

.~:y5terrt intn: the geelmintestinetl. t1'.'i.eI I1-et.:in5 |m-

med1:tte|}' ratt Ittstillettnn. This takes place when etth-er
reflex tutu-it-tg ur the dteaatge Turin euueee. the H.tt|.|.It'rlt: at’

fluid in the 1TLli-t:it.‘.-HELL‘ LtrttJ. preerirrteu] tet-trfi tn exeeed

the nennttni lrteritttttl '~'t.‘Ii1!lI'|'|I: hi 'i'-- |t'| p.L. Reference tr:
Fig 1' irtdieutet: the purlteuty fur thie drainage. The

Ir".'}t't.Fch.fi Fluid t-'t:I]1.1i'ne ertten the Fturteriu-r and irtferittr

I-'l|2F[FI‘It.1i ['tlIlIt.‘tit|-. 111:1‘-"EH elrmrn the ettrtttlteuh ttttru the

Itterint.-1| sate. ..tItv.i eertIirttte.== ittt-t't the gfitti-'I|'I2t-il:l|'.It.'E-[:i:I‘t:'l|.

t:r..'tt:L It is due Iu |'.i'li!i metthunittrn that ttignifieunt :~:g-'.ti-

terme etieete tier eerttttrt rm-tent ephthelntie T|1t:t'ii'i."flIi-t.'t|15

Itrtte he-en rerht-I'ted ll‘-'lt—E'-'2] This taiee i.~. the me-

-t‘]‘IEt|1E5:I'n h'_..' which it ptttieht mug.‘ tIIIfL'll!ii.tJl'l:J“_'g.' serise II.
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hitter rrr salt} ttt.-.te. 1'_'.'j"t'i|."rJi ertheruti-t-utie attttttuniuan

5i:li.[5_ Fulltrwirtg the use ur eye -tlrt‘.u|.'I:e. The irtfltiert-De HF

rlmrr $'ii"'t.'. nnrt i'l-'it.1.'|:'|.-'.:'l.|I:_1i_'!Iiiif]-' i'l.'vlfi heen int-'e3tigatt;:t;i

the-re-tIghl}' lint I.‘-t‘Ifl'r't."||iiI.'||'I.-'Jl Fttrtttttihtu-;n1t:e. .-ind in eig-

nilieunt [|'.'I'J_.IT"-I]. E1:-'1fl.'l [Lt-I :nt_tI1t:tJn'.'E:ttIit*.«rtiJi '|.-'i3H_'alIhE-

Irettie t'rnt'I11u|:ttIr'-:1.-1. drnp t-nlurne enn he t.‘.l:|'|t:!t2It'-2l.'i re

rltlluenee et1ie.te_t' itltti Iteeth-t t-tr he ttrnttntieed [II-‘SI. The

I.‘|.'trtivr:i.t] signifiuutttne -.1J' drainage is stir well reerignized
that mttnuel new-lnet'i1'n-'t| eeeiusirnn hne ht-.‘—ti.‘1t rt:~

enmntendetl tlli tl ntenrtti rt|' i1'|1|’!t['t'I1.-‘it1E the therttp-etttie

't:ttie.--. ed’ urttj_t;hn.te.:un:t iitetiieatiu-he [tie]- Dr-tee the

rI_1_.-'rH,ti'nie:: t'.-'." :e_u.r-t'Ir.-'I.t.- t.':.‘t'EE!'i.*_. httee Irtlten their eriurr-.e.

:tteatud_t.'-tttttte ltytlrtt-t.i;t'n.tttt'te1-t ettn he ettpeeter].

Lttse L‘-F drug Truth it preeurneul t.'-D-lttrrte hut. heert

Imteettignted h-nth II'.l trivn rind in eilrr-. ['I'te5e eturites.

Ieiate |t't 11-nth design ef t‘ititttt|EL‘ r|}FI'Ilti .'Lti weii as in-
treetigetiene er [J'un:~1.'It.t-rt, hit:-ee:tii.-tl:uiIit~_t' atnd ;:ti-t-..trntu-

enitinetien- S:|l!l'.l1Jil'.Ll'lE~|'|-Ll.'i reieu.-te pr-ztiilett rt-F drugs and

t?tt'i]lt‘r'-ELM |Ft'|-111 stn ttrtifiealtl in ‘r'i|!FD reserreir. tiesignerl
with its: '-'-:IIil||'t'II3 to he eheraeterietie ed" the eye. een I:-e

et:u:rreLitletJ Himply 1.-.-ilh E].'FH.HiuI'r: fur Ir5m.+errt-ernhrztrte

treneir-nrt |It'll]. An ¢tiH111]'|t|C e-I" releeee prctfilee ttnrl the

infi ttenee ed" deueege 1'er:rn 1'reum -the -:11" theee nte-eteltt. tlte

CHAS made]. I! !]'.ltiJ‘.l.'T.l in Fig. 1''!

S-impie hytirrt-t:l_'g.In:trrt:e ttnstlyatifi hf the in eltrru me-
ehrt rtisrn indicates that the ettttte-n er:-neetttnttteutt. in the

uhatenee u1' eh-ten-rptit~n_ is :1 Jittettr kittetie F'tf|'_'tL'E'5!'i-. with

u l'c|t.'.EJ.!tI: prnlile that Hettlet. .15 tlte rttti-:.1 |I!II- the tear

jtrre-rluetien It) the 1.-'e|:r.Ir:t>e t'«I' the tear reservoir. Ii‘-,.-_t t’,-.
Sjieeifiettligr

, . -13- e
."'t;_-tfrjt = _-‘t-; 1- exp I_ I'll?

where

.i"».'¢-trt : time-eleperuiertt tete] atttettttt ehiteel. front
tee-Iume irt time t

I"? = eniume hi the El:5l:'l".-'t.‘.ILF

II’: -. ftt:-w rate t]tI-ettgh res-en't:uir ttaiternatieelg.-.
Qri

-"rt; = nntetmt n|' rlrut; in resermir :1! tlrnt: i'3|2T4"-

and where the ett1nt'r|ernentt1r;~' Ltmeunt. the F||'|'|t'|-LEFH n’r'

ttrttg in the I~.e=.t*rt:ntI' tll Itme .I. is nletineti :t.-'-

.-"t"p:rj- -- .'-ti - J-'Et_:', tl}

eh:trttereI-izttte oi" the stirtteel-t-.tItb; ehettttetti l"E-it.Cl-t.‘.‘I

|'l1t.'t-llCi.!-: Ell'iI—lH4]. Cetrnl:-inirtj-=' Ihetie containment pret-

Iilt:-5_ .'t"_.t|n'|, 1.t'it;|1 ehH'u_r.tr:unn| trsin.-irnerrthrtarte 1r:311.-iprirl.
_t-uehte ettpeeted ttsette rtrnfiiee. The tithe-depeedetit

-..'t.trtee:ritr.'ttit:urt.-i ure '|Ji.-l.'|.tl|It'.':I.i his l'II.Ith L'I.‘urtluinitient pret-

Iilt: and t:.Ii.+t.ue nlilinttiezt, and the mngnitude it; rt-Flen
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FI11. T ."'ni:IrI‘:-I:IriI.':I| 'n.'ia.:'.|.' -Hf‘ lhr I-Ida. :m-:3 Iu_I_'r|rn;|_I 5;:.'_=.|_.:m1_

 
nu: {Hanna}

FE':- ll "3'|1III1'I-'Iri"MI1 all!" |I.n1I.' wl-:u~I-' 1'IrI11I|I=~ Fnrrrl 1|-rm: I|i1!-.'r».'I1I [‘l'|.'FHlIl'd.|i|:I"l:!1' -L:-I" ]:In:1.'I:m|:IE. I
I1‘I:=r'LL.*f¢n:1 :|':r-a~I.JuI.'I: 1 1- ‘5L|i'J'1‘l'|"'~J|.1|l £3-'Jrn1u|an:1LlI1'. [- - -

nlnmincltcd h'_-.' 1n||'I5r.m:mi'Ir;m|: Ilm. [I1-.:]n1.I.'] A. p|-..'Ie_1rin|
rttpms-:IJTnri-all ::.~r' Ila»: pf-an-.'c.-;-9£~.~ is 5-11-U-.-.'rI in Fig. 9.

F'|.|il.1'l'|'liJ.L'I'_'I1'.lI|'.l|‘_‘ii.L' I.'rI.::-r.I:IliI:g with Lhis. Hthcmt |':.ui hccn

Eu-..'L'+:m'.|":.11 In Fming I11: .'|qLu:m.|.;i h1|11'In-r tr.--.'::§.-. -:1-|' [!-iI1_!--

+::II'r:-in-: fill]-=2!-‘P-Iilig 1u_~rn':n::3| ulllllillistluilu-II [I-":|_a.. [FM

IIT".'1|. .-"|.Jr]mugh Ihisi tyfln: rI|' d.'11n Htung Ema 1'h:|:n -E|lLl|II.!
':i'lJI.:I.:4::-‘£13.11. !l'I-L-r-.': I145 nm la-cw.-.|1 .| 3'-.LlHi-Ci-i.‘|'|l numb-.:|' n~|

fi3'fiWI'I'I:HI1.' s-lmfl1'-.:.- fl:- d:r1n:rm:ine the nJ]v.- :1:-F :31-any
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] drug 5-.1|Li:1.1n lI.‘|'|.‘I.'.~iI.‘l!IlZIl|_I.[
J 3:] |'1:-:rn1u|.31ic:-I:

rtiuluuulilr :JrIIJ p-|1'_L':-.iI.I|u-[.I1r.'a1| 1'Irnp~:rl-_.' influunring I::i::11

U!" Eh: 'n'r'Jr'm'I.1.~'- phaI'Inm:crHiI1<:Iiu p:Ir:In11:tv.:r.~'.. Tl]-3

['Iha1I'I1‘:'.iI.t-JIJ-ailn-i.'l1I.: I:-.‘I1I:9equ-::11-;.'-.:a DI" 1lH:':~‘.|:' I.'I.1::|g1-::lin|;_-
EI'i!JI:'pIL!t1 |1-rL::L::.H5L':. hum: I"-.::u:.'1'I 1'::1.r'i-.:w-::1.1 [|HE]|. 3'-.'!:.1|'H1—

r.JEu.' -'|ll|-'||J-'31'|'—'3"I- nf -inch :.i:L:.-I. u:»:'u1g []n;L'11's ['11u::1iL'.-I: 5:1-

|tIliI:'-rl.‘-. t'I.'r-I‘ reap:-113:5 l-:I uI1il i.lil:I|'.|Ll]':L'. l.'iJ|1 ha:

||IHR!_g1'i.|[|J|J d5 iJ IH|.'LIJ'|!': -.1|'1.-,I:nI.'rulJ11_I: H1":'F!II!||.'|H-I:H- HT I'I'!li.'.|T|.!

I:r.~rnrIEiL:::nII:I:l d-:HI::-xc n.:giI11-:n~: ||hI5.lHf:|. .-".|1u:rI::1tiw:|'_n.'_
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L'I|:|:|I|1IlrI1iI: ["|'|-ll'l'|l|-|1.'|=1lli|."Il l'mdI.I:l:.-

 
Frat:-n-r11-::.| Fluid

1

Tim‘ Elrllr-age

D1-' ‘f KH"1--"u".nI-

“an

_I[.'.. 9 §F'EL-JJ'rI1 il-CI-'|'kiI|lt.'lH; ‘I-L'|]|'_"l'|.'lI.'. iinr uculus :H!I.'-.-III.‘[rli-:1rI_ I_EiI,.|r_I1_'||_|1:i|:I|'|_ and ._-|irni:1.:Li-::-n

uncl mt-rr: sjmnly. rhe di|Tt.'rI:'.'11tJ.'J[ :qu:|:ja.H1s n:pn:-
!~I:'I!1[iI1g Ihl: L'uu;'.IJ::d cllcclx <'n|' iI1_~¢Ii||.'|.|iI:-1.1. hydra-

IJ1-.'flurrL'H:.~ and dr=1iI'IHj_.'.t:. :IrlIJ: H1-.3a111:IL':111c L2|'.'ll!'E!i]'_h'Irf |."._|[L
be rcudil;-' Inicgrumd I1LLLm:rin:u|l_«_.- In prmj-:|a .-m.-diu:-
|II:1:rJ.*i I.'n1' |h:' ltllpucl I:Ii' drug urn"! u.In5a1.|._1;_' furm L:-n. I1-in
:I1-£L'lli5bi|il].r H5}.

.’H"r.*¢'J'J'IEI'n'J'.'-'a'FJ.'-' rHi'f-Ir .-'-a|'rm'::=a'.1 -IJ_,|"' f'r‘.:.r.I':.1.'J'.rr:'m.hr.:::Jr

:|'_.".|'.n'Ir.'::I|'P-I':'F'f

fill -I fIh‘_r"-:II.‘.'.I1 |:"r'::‘E 1III.: d-Lancripli-::-n -nf |]'|I3 ¢.':1me.-1 3'5 :15 .1
IrII!'.I.-iL‘-t'.LJ1..'J1l. :l'I.":l5A'I1JJ£ll' |Iifi.!iIJ|'.: |h.'_u:_ -.-."uh I_h;_- :jdI'|t_-r.:r||

[3IrE~n‘.~rn-:Ia| tr::tr hlm. is rhr rirst rtrrauiing +-;u|'I';-mu: up-
u:r:mI tn 1h: pt'nuv.:s-.6. HI’ -.:i.;-_;h1. .-5.: u mnrp:m1ugu_-u] ;m.J
E|'IE!I'r'IJ':.".I| iE"I.'-:1 I111: -.1-_-.-s::riptinn |s .;1|' .1 []1n:i:-[a1_,'|_'|:'mi
5-lI'lL-L'[un-:: H I!'|1L|H1:'|}":Fl.‘I.'l. |i|1I|d.-I:'I:I.‘.I:1:pi|:|'Ic|iLII11, .1 w:;-]]-

ll;-'L5II'flt¢:I'J -‘Ind Ilrlld-:1-DD-r 511:‘-'.1J1151. .mL’c :1 |1]:rj.;J-1j.:]1 un-
ilnlhclimn u1' I:-nit-1.:i.'||-].ug.II:r th1'r_-1-:11-"ma E.'IjJ1'L~r:-n.r.iu] snu-

ditfn HI" Ilal: rI:lu.1wt l|:]'I1d E||:|'I5||£|IE':i- t'-:u1- IIIIEEL: thrc: cmncal

1u5'I.'r:» h:m: -£11m-.'I1 1h.:1I the du.-11.~a:'1u:.-: -.1|' |:]-+1.1 iu upt-
lhrlitlm .Inn.f e11-.Jn::t|u:lium urc approximamtelg, 40 umcs.

a:=. Iailgv-: 31: LJ1.'Il II1 [|'|-I.‘ 51rr_':111.-; :g]Lhu_-.1_1gl1. mm-.;r
IEO-:nl -:1:-Ids»:-' ‘€11.53-:‘::'~[ lhl: d'uapun13.- may he Inn

[I'f|fi.]'-.|fi| Tlillrv‘. n;_‘.'L:I2| I:II_' u |:Irirn;Lr_'.' |}h}-siulu-gicul ]':_u_-1m-
iI'lt[trI:'I11."LrI.g drug f.|El'.II:1.I'.'ll!i4_1|'| :|u'n_'mgtL |:h-;_- r_-urn-_~.1 "mi

iI1I-.I 1['|-|!~'lL]|lI.!I'I||i- humnl. Fm u |.I:l[:-iI::.l3]:.- :+rIumnncln.=n-u.I
drup In lr:|1-era: '.II:: itlEiJ.L'1 -._'.-_1rn|:u and ha -.=|p|~_-»;-,1: in. LJ-1:
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4I.q1.1I:-IIIJS ]:IIII1'|-Lu‘- :il n1LL5E I|'.||.‘.|fi-5L".\ifi <.fu;:g| Lu’ IJji_[[:;_'n]:|_'|_[:ia_I_

3Gl|:|l.'II1J1'_-»'. But as -:w:r rm‘.-rt: n::J-:1:-II-:::I dam-:rinLiu1::: h:-11-‘L-

l'k:.'|.::I:I I.3I:‘r'I::|L+p-I!-L1 hf-' IiIfi1L'III.Jgi5.I5-. :L1i+:rr.15I_'r-111:: :1n:|1u._1-
mists. an-1| I:|n;'v.'1m11 |L'lin:.‘I'I.‘!-5-Ii‘-'.1rIi:1't:1'. inr:1'.::.'I5Ing['_o.- .;j.1[-.Li|-:11
n'|I:I:hL1t1I:im5 U1" ll':'lEI!1']1I'.'|Fl :|1rm:gJ'| 1he:;..= [:i5o=.I.u:5 h:w1_-
been 1'.'lIl'|-‘lit:-i1.'|E|.-R1] and I-:.-iIr:I:|

T|'IL‘ I'I'ILlftI|.'L;Irn:I'-&£L1 L‘-:JrI1u.*.aLI upllzhtlium I'.'¢1l15i5T3»£ uf «:1.a]]~_-.
Fltmulhlftl |}_'r' ['l!lE|."FI:.'|-5':-|.2|'|JI:.'|.'l.'lIl'ill :un:::i-cu-L15 L11" -..-.e||-.._-s1:_1l-:.-

lixlmd I111-'.Ir|'.1lII.'n|.-_'-;.r}' :1na.| I’unc1m|: and _~rI:|:-i1r;:1|:~|l by

'-'r':IlI:E-mlllli iI'||:I:r-c.'.“«:HlJhlE spaces. Drug 1r:||15;1:;u|'l
l|'IFL'-IIg|'l ~'-LII:‘l'I an l.:IH"iFL:'EL[lZl|.'l1l :.'.:Ln. ht i111i1gin-rd ln

-i.'1.‘:«I1'7.E':«il -e.'||' l1.t':.1 uumncilng [1:,1I;I11.I.-.1351. ]'-'n3-|1|_1m:m|n:|:..-

watt:-5-Hiuhlr: I:r:-n1|:n.'n1Jn-:13. L‘L'1.':5-umul‘.-lg. pafifi ihrnugla
the 1nrIm'-LI:'~|:- n:nnnv.:n:1e:J jsqut:-:.1LI:~ -':|'Inn1'u'.'|:1. -::'.r:1|:ulL-*.]:-

ing .1 flu'|.1tL 1hr-:JIJ1_-in ll]: mar: 1'n.1rr| 1.']1_-i[J].;_'I1'ul yu r:'.1|_-1: 1n

E-Irurrlu. :1 rI:Ir:Jcr:11L11Hr r:».~t1|1.'-r‘-.=:_'-. F:rI:I]r.1mirIu.n1|3».- :i.p:.:I-

5-L:-luhiu: n:'n::-rnru.'uum1:~ prenlnmhly puma hy :;|.I:';|':_-1r;:: d1'|T-nu
.-sin-n .11-:I mg the lipid :-:url".I1.'r.::-.., [waning in ;: 1n_r1uuu_~, 1:.-uh
1'ftII1'I'I ildjflfltfil I-it“ 1t’! I'.'=|| -':|'I-I.‘ tIiI.J!|£-.’.‘I::]]LI]ELr nut|1w:L1_.-'.

[J1 -:11hI:I E351: I'M‘:-Llrtd:|rIE:.¢ Inf lipid jUJ'L'i.'|.]-i1l1‘§ F-in‘ -.1.-':u-r:|'-

5-=‘I|LI|'!I|4.‘ |..'-|."|I'IIl|JI\.'|1.||1-lJ!7u ur :ll.|fll!L'I!:.Ifi -E|'l.'|1'|l1|..‘I.-i fr‘-r |ipi4_|—g.|_--
Euhlc: »:.1u|1|:::.-n-:51’:-Lisa wt:-::]d hrs: T1‘:-::I|'\i.'L rum.-.j'Ll_'. sammuntcd

E:-1-' I:'£1m|'"-‘IIJI'Ld*:'- I-I-”ITh :-h'.1It‘d 1'u:I1'm-n:1|il].*. '1 ha: 1;|1-.=||'-

m:1L*rr.-tries n1" LIifl'ufii:1n Li:mu|L.-_J1 .'Jn:I .I|:rng 5u4:h '.I.1_l||-
dtflimii h'iF'alL'ILLH.‘!1' Ll: -.w.'|| 1I.'3'n.':1.~.'11. '.1I1-d l]'|-u Hlulixllrjnl

Tn+:IL'|'IiI.n1E!i -L‘-1' '|'!H¢'|'||..'|.1l|"fl pl1.I.::1I.1mI:-n'.I g::n.'::rn||1g :11n;'h
rundnm |:t'.nIi:.+: Inn; h-can ‘M.-.'£|i i|.'|'I-'I'_'H-|.IE'.'L1I."4.|
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I110‘
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DH
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'5 'lD15i.'fl 33 £5

Lang El 111.

D Elm-ernmanul Du:

—- lllndll PH-um:-an

m- % HID

TII-IE 1l'|'|i-l'||.l1iIlI

Fifi. II] |C'I1~l'l1|2|:Hl.':-:'|l'| -fill" |'|.I'I:dl-u.'lE\d :l.L'|Ll -2.1]?-I:l'iJl:'|I:l'|1.I| :.1I'.|_lJL‘I'||:l‘i IlIJ:'rI-::Ir n'.'I,'|1:-::E11r1'iI.I:-.ILr=-u I'I1|[|I1.'\.-:||:1g |:_1f-|r;i|_I .,:n;In|||1|'\-.|_ru|_I.11:1 -nr p|]I_1-
..'u.I'rI-III-_'.

Fm‘ -::':-L::I'np|-3. 5-Iii‘:-'L¢Fi:l| n:v;.'-:n1 .'-iE|J'|Ji.1."!i hm‘-: i1I|.|:ll]'|.'|-[|.‘Ll

In [9-rr-'I.'i-:J»'..' a n'mlI:~.:LI|.':r |':~.'4..ti1:~'. |'nr 1E1: t.'l!'I1l2l' |.Ir:g-:.'Ij..'

f-'111]."||.'iI:ii| u1n=aar~nlj-aJI1~.a urinj -a=.5I:I1tj.=_L|-I1»: In-.1~:1'n.t-5v.:::up:'n:

I.:I.‘a-tLl.ir1I.1I;ml |J.]1:l|.].'5£."I:. E|E|T"_1":'|i'i]. F-'.1r IJJI: 5|'.rIJ-rm‘: and
5I.'lI:r'.I n1uI:h :5 knnwn lE|'l-Hlll. Lhn:Lr '5.'I1'LL::t1.1T:.' and ::-:u1'n-

pnH11m1'I. 1112:;-:: 1|.5£-U-.35 v.:-:1n1i.<: priI11:I.n|_-.' :1-E" W-clli-:r. ml-

li:iIg_E|'L. u.m1 g|;n-L‘-:marnE:5L*-gl;-.-L-:::13 -.-luerva-in the |:n-null-.u

L1:-.3r_'I 1'3. l|.|.'l'I"u'Cd ['-r:rr::1rI|.';.I |'r-nrn mllagcn. which has. n

I‘-.1.-vzll-.Ii:i LT|l'gH'|'liIu:'.-:'|I|'|:|‘|'|.II] l'un.:I'm'c|1;-' Thu: ~:n||:}g~:11 Inuluv

cull: 4;-msusts -u|' Ilmuu '::-::h:31'm'. of p4:p[i:1»:5. Tlaesu *1~

I:l1iain:.- arr: L1rgurLi.:'A:d Inllu urd-cred. n:|.:ili1.-»'.:|_-.' .'I.l:if'|'1'-n|-

lngcn iihril.-:. :1.-p1n::1||;r 51+ nm in |1iumn:1I:r Mm;-' fih-I'L[s.

Lil-ilng M15] J1-I'r:[-a‘::.'rgE'_'r'-::J:|.-L'E~.‘.‘lL ,-_1rL:u.:II'.I ".-'lJ|:'!:1i.i1'lI.".'|.:. -.:m11-
[.'n.!I:-.I.: L'I.‘-l|.u1.-:|:-rt fibers. -.+'hiI:h .'Lrr.' IIIZIHIJI. Li is-.1||' I.'I'll|2FI:1|'l1i.'.ll.'l'

in dilsmcltr 5|-mi In -c1rr.1mu -:Lnn.E hclcra aw n'J|'g=.°I|1ii!€|l1 anlu
nI::ar|:-' |:LmE:FluI- ~.ah-3..-ts. [IW Em]. Ttm-an: :nL-rnthranes.

I?-1-r-..'I whiI.'11 [|1v:.'r-;t WLH I1-: hy-:Jrr_':IJg.'n.'|.I':1a':: fIFl.'!i1i|JF»L‘ gru-
IJ.'EEnl.-:_ '..L"LH I‘-I: h:arr:::r.-; In f'|IIi:1 H-l'I'Jr, ;Lr_url w11h Ihu: ud-

Efll-I‘-|!!ilT-'l||III-|'| n«t'v.1I'I.Ig-,5 These Im:nnhr:J:I1-3. n-.-en '-.-.'Im:l:
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then: will he n:::un-u:*+:ntr;I.I|[:In E1'.'uIan;:n1-;, will 13: |'J:3|'rH_:r_-i m
n'In:«|1:~.'u|.'I.r L|lEi'LIHu.'-ml fi-:rI.+. TII-.: EH":-..'l:-: u.1E'1'1|‘rI'm1..-a uh-

*.=I!r|.tI.:|.i-r.H1fi -..I11 |'.'I-.1El1 fluid Finn‘ and .-culiuit :]ilTLI.5ir_1n hum‘:

bu.-:11 the tnpic of I111n:n.l;:: |'d,"'I-I:-;l!]'-:."I'l |:|'I chu:rn1r_'::I| cry-
ginccrlng nn<| physics The fit‘-'-'-' -.:t1n£ »;:1i11'=u-_-.1'»mI:Li v.'1mr-
ilCi.'i':'l'i5liIi.-"3 !:Iu's-:3 |.:1:::11 rI:l'.-IlI:IJi [:1 L11-:: rI:I:-Jliw: Iiir:iI.*n§ir.1n:c

and '.'u1um:: i'r:u:.'lm11:-I H!" the fi|'3n:I'-5 and 1h: [u:nT_n:-

.'H'I1'|I1II::~' 11n1'|1I:.'nv:n:»:1 Eu 1hr at.-11¢ u|' lug.-r.|I-uItn:I11:I -:-t‘ 1|!l.t'

1.1ir'["e1e:m In.-111:r'm]:~ [u U]: W111.-tnl um] 5-u|u[u_-5, rI_‘3]:H-.'I_'-

Lziwlj-'. Thu di|Tu5;irIn;11 r_'h:.'1r:-1-:II:r1:itan:':1' n|' 5-:1|uL: mm]:-

1.'|J|¢:-'- I-r'1I| '|'u.: InI‘tIIv:tw£~:| by ill-.' Iel.-Lsi'-Iv: :-:n.'-|IIl'r1'|ILw:: HI"
[11:25-It mI_1]I:I:LLtI::- in lhl: dlffizrunl I:rL1'irLmmI:ILl5'_ J.'l|l|l'-L‘

W.iJ.1.'l:I.'-.':iI_"L|'.LI2|'u'|: !1'I:I||lJl|':!1' will di|}'1.I:a.v: mnr: 1'Jpul]}' ihrnugh

the highly H5.-:1r.-:.1u:+:l -n'n:~I11-.1.

'l'|wa:: -.:|1'I:s::l:a». 5fI:"I_'Eu|i;r.-:L1 Fur 'lE1I: 11-L"LI|1'lI.‘ll.'iIL"‘_- EILHJ

main.-.réu|-. 51!‘-'.1|'lI:.‘J'l'iE!1' Lat" rh-..' -::-nllstgcn-rl-ch filrcnmn and

-«cl-:r:I. l'nH'-'I: barn I."-1|'..'l||I|.1fi1 ill .1. |'~:aJ1-3|‘ 1'r}- 1-Inlwaml.-c -.II1-cl

PraI.1I5I1i1:£ |1"T-']. T|1i.'1-' '.113I.- I1LI.1-.!n.'l-u:IJ +llETLL5EI.1I: :1-.'1ur-55 flu:

:.“-u-I'n:i:J I.'nL!::1l'I:1:liur:L in.*1.'|..l.l.'l1:Ii'-|j.i.', lh.'LI! L11: El.1il_i1.1F r-inh 1.L':::-:



Page 25 of 66

I itltiilulrtlt-I: I"’Iun11aeeIIieel PI-edueltt

iTt':1.'n.t-‘t'._‘tt:Cl1 t:i:]ht ttnrl that this ‘I.'t.';j_'_-: gut-._-mu._l 1_-ty the m.g._:.t

reetnettte ]'|'t.'|'F|iI3-|:'|i. the v.litTesir_m thrmtgh the tight

jt1I:tI.'lit.'|It'|:-t Tilt: t_I:i1TItIs:ittn:tl HE-"Jr wtutt. [1n.adj._'!_i_-qJ based nn

Iht.‘ -tlt:rtti'It[~' And 1-I-"i-t‘i|1'I 1Jiif|te‘51'.' tit-eirttlittl L'i."|l.lJ1l.'lt|$.. 'l'ht'tt.t:

ttttlhere generttlteed this deeeriptitm. it-it heth -'.“'|I|'I‘I.'t1.':il]

e'ttt:|I3t|t-it-|iLtI1t atrt-.1 epithelium by :1II-owing |tt.t:n_- [Ct he s:

balance between this ttttttteetlttlur t:t:1lh'.It't=.:..' and 4;
rrttneeettuhir ;|:t:tth'.=.-tn].-'. The urtt_-.- ditferenee hettlreeat the

-ettitheiittl ttlltl |:flIJ|.'l1l'II:[i.Hi p:t|r:|t:i:|Et|!ttr 1,-n-.'tr.hI.t.-ng.r_s 1.:.-:15.

the g-PM-.t'rtt=t1';-' HF I11: _i1J I'II21It'IIIt-1 ttltd their rturnher. I.'trgt:|'
Fr-r the mttitiittyered epithelium. The Imneeeilutur

|.T:'1li'l'r'r'ij].-'1.'.'t'1!t ttturleletl from the Itnnwjn ges:m1etr_I,- nfthe
eette. which determirleti the Iettgttt -at the ihEl'u.sien:1|

pathwey. end the pttrttttotting characteristics at‘ the
tttttteeules

Ti.'|l." t.'u:t'nu|:tl.i'-.'t: effects of tlteee |.'tttI'Tie:re and the re-

eletun-Je tn t'|u::-W they fII'I.'HIi.|.l|Z-"E '|.t.-ere t:t.t-I.'t'tptI1-I:i-[1, and it
wt-H tIit.'|'|t.IZ"n!-tttittflti theee insterttst-npie.=t!|_t tit-rt-te.:j laws

ttjt-j.'I-Iield at 1t'tttnl-::t:tt|:ta' -ziitnenttitmti were tthle tut: p-rm-:n;‘|e
semittuetnritutii-‘e hgreentent it-'irJ1 the us-ttilehle data

‘While titlnher tee:-2. t.Frl.i'|.L'11I'.' rnesiels will uttdm.thted|;.-

ttt't:-t.'it:te tefittements let her Ltn4;it:r51,.'a1t4_1i_|:|_g_ the agree.
ment sutrpttrle: nur undetetttetlittg er the best: pher
nttrnena regulating tt.tnspt.-rt et there]1eut:en||:.' eeti-.-e
stthetrttttres thmttgilt these h-..-trriers and the t-ute er the.

eaee 3lil[t'.'."hi that impact h].r-t:iri;:«t}],'rta]:tjt: pressure cm the

l.![fil.'tlIt.'}.-' t1F drug 1.'i-l.'ii\-'t2T_'t-'

(7. Passive Htllsurptin-n and lntrtuzi-eul;ar [J-elitrergr

t'.'t?rLt'rh"t'i'rm't1t:.t J'r_rj".'I'rrert:'r'n'_r4' Drug Des-fg:r_.Fnr
Tt1,r:t't't.ri' :1 ehtt't':r'_-.'.'t-tt rfrtrr

it-‘re-n1 the perepeetite uI'drue eh.-sign Fm cum-etttiurutt

tflpital de|IIt'er_t-'. several tequiretttettte re-ed t-:: he sat-

tisfied |'-3.-' ntthrhnlittte TI'|t3t.":Ip:.'Ltlit; agents. The uzhttg
must he (hit 1':-t:I1I'I |:r1'uuL'ite-rttje.'tIl_~.r HTI-|.'i FlE'|i'1r['IIi_1I._'i_'I]l_'iEi|'_'H“_|f'
]'.|'t"-l'3Il1- ti:I‘.I nuntmti: ten hath eettlttu end 5}-'!t-lI.'1TI.it: tis-

:-Llee, let sufiieientlzr ttehte tttttt netlher stgrtrtieeint toes
in 11-rt-tI:ni.:} Fr-t't-nt dIt'|I1fli5.|'t-t.':tJ I.t'.-'t5i|.-Ii."ttI|tt_i.- nnr rncreaee in
tmieittr 1'reIm hr.‘-prmluete nf“ ttegredatiett arises. tett

1'.t1't_£Et.'t.i:Ih: either In Its:-tttee :'tI'IIZI l|.'J|..'L'l.i.II:2l2I'J of pnmargt
ttiifitefltit-‘=-I-'tlt.‘ et'tt-log;-I I.:Ir l.I.> sites re-spnntithlt: fur 5].-Iltt}
I-ttttttttia: test:-trrt-ee. ttrul te] -‘iE|iFFiI2iE|1|ii§-' eempetihle with

the iiuettge Ferrn. end with the Itssttes est-ttrseet tn it, in

aieitiet-e an et‘|'e+:tit'e tilt.-tt'tii.en:r:tit.inetie tzsstte ]_'|-]'|',I-fi.[1."_

t'iti'tt.‘I'J the tietttiztttti Ft:-r sueh El eompten1-ettt ._t1' p:-.-:ip-
t:'FtiCE- I‘-e-t.|Ltit.'I::i at i12iI:f.fi.t'Ehlt'.'i"|i t:tt".tteg}- in which unly the
hrttude:-t possible hmtts Ill‘-t.' eeusfit-eiJ he the less de-

ntitnetlng tleeigtt requiretnents. I-‘er esentple. ['0-FIi':.‘.J.I
itrII't.'Ii:nitt1I:ttiIJn IJ!i5i]h.|.5i. in limiting tt1i;It;jcit].- -.-.-l-tit: um-

t'rrI:H-'i::e targeting :t'nt!| ttlternatateettinetie rt:5]1-n||'tte
Urt the ethet ltettd. the requirements. For etteetis-e
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ubeurptiun rI|' 'il|I:'Et |:nt'rt1-ithll I.'I'|."Ii:lli'Liflrn:it.‘ mettieettens

n:|'ten rt-ltteee sigttilieettt tlert-tentls en the pt-t;.Is_ie.-.tt_ else.
mneel. ttttd In! rt.srIeu't t:h.'tt':=tt:ti::n;-'.||i.:t_-; nut" the |J:r1_|g, which

in l'l.'lLt'hI t.::=.t_-t.1:.=. watts t.ft:.'t'tE1ttEtfl p1i:tt.'tt'iIg.- l|'_1 :-.:t.ti5t'3.- fl||,_‘l1'|;'
.-itnngertt hieiegiea]. pltysittlegieel end ]_'t]1.[[[1m1I_t4_‘:I.Lt[-_t:i-
mi eriteriu. Sintp-le guidelines erm he appreciated

t't:u-:hJ_',-' by I::tarrtining 1hr: F:ti'tttt'.s in|'|uet1n:in_t_.t :1|_'r.et;t-rrttmn
cit" am etntitzlettettettttt ttgent itetministerett in the eun-

‘r'E*nliI.'It'i':°t| rrtttnner it.!i tirttpti IFII-Er the eel--tie-ear. Lh5-

t.'tJ5eH.':tI in. the next -t:r:vc||t1t1 [IE7].

Eflieaey i.-5 ttlee ittfiueheed he ntieimieing these the.

true thttt ditttzirtieh. uvuiiuhtltlt-'. Ilhn: first r'tI|.';ilJ'l‘ reduetng
t!1'Ll|;1 uwliijthilittr is [(555 rd" ttrug fruim |:J-tc l'|E|ir_MfI}|'[-1|
fmsure. 'l'tt'te tttites plttee hg. 5]1iii.15_._"E en!’ drug frettt the
t:_'!."t: and I19: .I”'EJ'I'I-El-'t‘iJi 1:I}' lhr neIHtJ]:tt;t'|rttt|I drains.-ge_ The
neutnui I-ulume wt‘ te-ere In the hum.-itt eye is estimated

Iu he eppretrttmeteht T |.i.L. and it htint-zing meets the
human I3]-'t'.' Cain ttt‘.'-:ttImm1Jdit.It: is vttlurnr: -:11" up [in II] |.tL
H-'i.[}IIt.t-Llll spillage {mm the pgtlpebral fissure, With an

e-estimated drop 1r'I2t-lLt|.1t-E‘ et' St] t.tL ’."IIt-‘E-4'. rt-F the end-

mint.-‘-tereti mltittte cut" tti.-u dmps euzn he seen to he es-

j‘.*E‘ii|.'I.i i'1't:tIt:t the e'_-re by m'ert'Imt- l‘|'l_1]m]-zjng u_'u:i:i_trs., the

J"t3!Et'i.-t.‘il.It'Ji. 't'-nlume nt in ].IL intlieetes that 9[t".-is hi‘ the

admlnietered vnlttme :11" IH-'t.:I ilreps will he estpetteii
within the tirst eet-erel minutes [tttt-t.trt1t1]

Mtt:t't'_tr Letthnttittgies hits‘: hcett niet-ieed. etnrrte dis-

L'u:e-ed helm!-'. tint mt)-dit'1.-'irtg the dusege Enrrr. as a

ll'Jt:i-'|t'|-‘i at tittttvtng tlte eeeepe et' drug from the pre-

eerneel 1-eeauon fmm which it can he mmspurted In

tissues intiueneing e-ettler |!'|'iI'|.'_It'5‘i'E|-i1.'l'|;_'_'t-'. tn. eetetitmn,

ether artrtteeehee 11:11-e been reeummendetl Fm" es-

em]:I-le. tentp-uzrrarjc ITu.t:|'JtJ.-1i: punetel ueelusiun im-

Ittet‘|i:ItI.-|;t- utter instillation -at drug treuusientty ft-rt:t.I::ttt5
tlruimtge ef” the ertrtelted Iestre Item the punete. Fee
[IH1|-I:t'tl5 with dt'_t.- e_I.-e. enften pennstnent eeelusign,

t't|tit:i1 is Implemented eilher n:':.1ttter;..- tt-r by |J|.'||f e}|'
eet-ere! designs t-rt" pIln|:.'I:t.I plug. restttts. In at dintinishett
rltll: Hi 1t:tt1' -I:iIr:tr:trt:I:-ti. T2l'iJ.lifi:i|'_'!l'.l|. t:s:eiu5j-mt can be 13.5..

['.H3I:lvt.'~t1 IL‘: lllflt..IIt‘.'l'.tI.:I: Llzrttg r.ieI|1.-'-er:,.' -rrrtlje nj-i:st:|es'.U_-,- and he

E:i']3t1tt:lit-I: IJ-FLi_'t' in ruther specific |J'.i]‘l.'UJ'l.'l11IJ.l.I'JEl:hi_ st-'|1t:n

either the tfit|'EI]t!I:!ll§t3t|' weight err the tl|:.]LIt:It1llfi 3i;:.li.|t-elite at‘
the Iheretteulie agent is high. Ft-tr the-se eireumetenees

tn which the therapeutic agent ii tee.-u.-ttubly lipuphilie.
the kirtetiee tr-F eheetptien h;.- trensepithetiel l:I'.'tt.15p-t;i-t't
eun ht: |.'.|_|ittIt: ntttitl [see helm:-t.

.»"t a‘-etrelttd feetttr reeiuelns. drttg et'ej|.-tl:IiIit'_t- is the

drainage atfieneiated with |t;t'-.:t1t«:n-dguitetnaie I'|t-we ht‘ tears

t]'lrEI-|.lgi'l the ttretctrrneai 5p-.'tr_'e and n:uI-i:h:-tun-tr. dia-

-rueeeti ahewe. .-‘t thmi unei ntere ditfiettll |t-I't:-i‘."It:t'rt. I'nr

deii'-‘ere by nttndlreetiettttl teettnetegiee end devices is

till: unt.'i.-EfiIrHl't|1'." L:-tiizirt‘.-r|'I1'tI.tn :1nrJ ahsnrptinn |::3.- t1-e;1a'h-_-,-
notteornetti tieeues eetmpueting tirtr l!|'|t.'ritj't-i_'|JI_i:|_' |]1_I'|:|.'|.l_,li_
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'I'I:e:»n.- i|1'I.']l||ZJI.' iI1.'I-":-L"Ii'I'|i-|.IIl II;-I .I-l_1aI:n:nI I'I.-I1]'II:'=l'Ir.'I.l IIn-J

|.‘.Il.l“'.|:.'lr I:::n_1um_-Ii».-a. '|.'II'i1|.l I.'I_1I:II.'I:IIII:i1-.IIIl I".II'Iid I'eIIIII.:n-'IIi

Frugarn FII:1J]:1L'-l1.'\'».._l:LIIt'1 |'I1_.' ]'H!!I'.I'|'.l]'lI:'."TlI] h'|1.H.HJ. flaw. Fm

I.-II-.1IIIII[I.=. i|!'LI." ¢I'Ii|II.‘l!I.‘il‘-"r. ‘-'.fifiI.'1J|-'|IH'_I-' -'.-I' III: I:n'c.1 undcr-

|:EI:1I l|'IIL' |:u|i:I.Ir I.-U1-IjIIIII:1iI.-'.-I.. -.1 IIIuc»:.Iu5 rI:II:TI1tIr.IIII:. and

III: :-,'u:1I:l'.'1_ II whitu: I:II:Ii1.II: I‘.-rm'iIli:Ig ':l 1I:II.1gh. II-IJEEI

I.'I.w:.'I'iI1g II"-'.7] E|.iII.IlIng -II" Iinig In I:II|'LI:r I'=ItI:1'rL:IJ .-Iitcs.

Iilu: [I1-.: IL-In !|.'|ILl|]-'lI'tI.'fb- I-.I.I-:JI -.12. ItIIn;irI.~I LII 1]r5|:-|I!r]'|'|'I'.-‘. -nr
Imcrnal :Is5I:I::5 Iii:-: t|'I-I: .=II:|-Itrii can '|:n: d::InI:IIe1'IlLIl |:-I'I-

I!friEil|.‘j-'.
Tu IIII: L'.:'lIEJ1|. IIIIII 1I'!I.':!-ZIP: IIIIIIIIII-::I:II,._: L||'lIJ I1I.:II'i1'.I'I+.'n1:Ii

I::|"|'I.'-I:|I»'. I::'In |'II: I:I:umrI:IIIL'IJ:- -Il::li I'I:I1r' I:..II.'I |.‘.I:: -::I|"I:LnI:EII:|I. BII1

Ihuir I.'nII1rII] l'i II1I:I.II'Iw.'I_LI-:I'ItI;I| if rhr mninruiur prim-
-:.'r[i-1'5 Iicgulzntirng 1.:-.III:.II'IcI':I.i:InIIII: lFI°I|L'~L'IL'I1'| Ilrr: Iant In-:~

I-:r_'1I.-I:l In il 1'n.'IrIn:r lu fI.II_':ih1I:IIL'. E|_'I|'.i]fll’l.| If!-I‘.'I'I’m:I'ItiI.'tI1'I. ihfi:

|:I]'I-1'I,' I,11'tI1.: I1I:I-It :=.»::I:1:nn. F'il1:lH].-'. in I:IIn'LpI:LiIiI:In with

I]Ic I]Ir»::r.' rliiicguing ILIIIIIS n.'uI"IIIn:I'II|:-I:IIIII:II|l:-' irII.*iTI:-cli-'I:

Izlrug ]'I2'Z|'.l1I'.'|-‘I-'i.i| from the |:|i'l|.[C:|'|'I'|I'l'l'i!|| fi5~:a'-LLEE; ii 1hI.'-; iF:HI5-

I:I',IrrI.I::Ii :1|'IIII'I:ITI|II'I11 I'II' I:lI.'II.II.-,. IIl'1I:n I11»: mulc IIEICIE-I. L'.I-

FIII:IiI-e III tII1'IIgIIIg drug to III»: IIr.Ih:rI'-III‘ rrnrliml I1! I11:

1.‘-}'|:. .-'5I.|[h-:.1ugh Iruiu-cp-:III -.3!" E11».--I1I'II[IhIlI:: and n1III:r-n-

rI.'Inl|I.-I:LIt:I1' drug-= h.'I.-I 9i'II:I:rI. rI.-pt:-rlcil Eu n:.II.:I:IH 11].‘ |iI1I|::al1
ur :i-I.‘]E:!':l|. rI:I1ItI.a5_ -::uFI-':n this is HI r:Il-:5. significantly‘ n:-

I.luI.-I:I.1: frcnm [I:II::I5-:2 expected 1'-:1: Ir'.III.-II:-.:InI-mil Irnnrépnrt

ruf fl'H1‘l.'l!I11'iI1I'IH|. n'I1I-I1-I21-.I:|;-' |.l[:uI:IrIIlI]iI: IJEIJIHH III" |1'|"r'r

mniccininr -m:iI_.IjII [i?'II|- 1RI:“I.I‘.|'l--!Ih'I3]. Even 1-Ien.-_

TI'L1LL!'=l'I'iE['E'Ll2'|I'i].I'IE! II:.IrI5]:I-:II'I I5 :I 5Ig:I'Iii'ic.1nI T'=Il'|lliFI=|'|!1l-‘Ell

fur In-'I.I1'i.'-II1'IIil'_-.'.

.-I I31-IInrrIII':':n=I.i .P.I'I¢=I'r:IIII:-.IIIII'II-,rgI':'.::I' TrIIrr.+';mrI .‘|«I"rIII'-5'4’

II'.I'nF S.I'.I'.r:pI’I' I[.".rIII.I'I'.:]II.r:II'Tr'I'.-.'

fin: rIE'1hI: I::I,“_-.I [I:;'IrIIm-cII:rII fur I:r-n'-:.J..'Ir.iIIIg In-:.1i-.:I_'uII1r

.~II:rI.II:tuIIu IIIII1 -:h-.:I11i-::.Ii rarnpcriiczv. 1.'|.'H|'|- 1'|"i'.‘|.1'|.".'Lll|.1.|.'!Ii|.i.|:]-'

l1.-:2: iJI:'I‘.‘l'.l Ir-.11L-*.I:urnea| flux I11. €I.|.|lI:‘.'f|1L|:1i‘I'-='."]]r'. H]-II C|'.'|]'|'|II-Eli

[I-:rrIII:IIl'ri|1'tg.r I:uI:HiI:'II:I'II. The I:pil.|'II:|iLII11 has '|"II:I:n

I'rII:I-I:Eo.=,|u.'.-I:| a=I.~'-I II |I'5|'I:II.fl hI.'lTFl-L”l' []'I-m.=I'I31J1_Ir with u III-niII:d

nurnl:-2: I.-I IIque»:Iu3 "pI.m.:5" Llhll. Ii:-r Ihis ph1r'5iI::Ii

rI.'Ir-rlcl. -I::r'-I-: as Ihl: II::.]1Ii-.".I|I.'.1'Il I‘.-I'1I'II: I:.'-'.lriII::I:'iI1.I]'.IE r=p'.=II.‘I:'

III .| more II-i'II_I-:'~ic!-I-:«g.II:-.1| IlI:sI:rI]11IrIn!I and 1h: slrnma u.-I
un uqu-.-:2-us i'.IurrI'I.1'r{F1'g. E1] TIIII cnnicutlmlium I5 I.'I:I';-I

Ihin II1'Iu:i ]'|-I'|-FII'Il.ifi I:nrn'|1:IrI:Il 'l-'II'i.[|'| lh-_' I:[.‘-iI|1I:|iLlrrI [IHW]

;=I|1I:_l I,'r1'1I:|1 11.15 bl-I;‘\l.'|'| :gI_'Inr:Il in 1!}: :l.I'|l.l|}'E-i!i:'i., IIlII|1I_I-Ligh

IhUL]'lE1T1:1li'i1'I.“'_'I' it mu I:n.'- 'IIIn:lIIdn::d as part oi‘ Ihn: iI]'.I1'Ii

hamcr. IJiH'1L+:inn 1hr:I1u_I;h |'i"i|i1}'I'..‘T rI:II:I'II|:'IriInI.'.:-I {Il' nir-

4L'Il1E-I ~:IrIII:II.IrII:Ii h.'IIi hcrtrn Iimdv.-1-:r| |'rII mm: tirnr IEUTE

and adapted E-III I.'IfI]!I1IIiJ.|l'Ii.i-i.'2 :7I|*-['iI|iI.'illiI2!'l'l5 |11{!'l'I: F£'I'|2‘I.‘-I|'||l]I-

[.'_’-|i.'LII]rI|. Fm" :1 fiE1'iI!!-i- Inf n'.II.11uL'u]I:5 I-F IIiIII1i'.Ir _'I'I.'-'.~I.*. it

1.I.r,'I-,' -ant:-I.I.'n [I1-.II l!I1»;.‘ pI:rmI::I|'IiIiL}' :i11I:r-::I5I.-Ii with I.I-I:I:.'I-

II-III-|_-"1.’-':.I[I:r Ll:'.~IIn"tI~uI:'::uI III: r-:II'IjI'u.1II:I I.'«:n¢I‘|iI.'II::III ur-Iil II

'|".'|i|:l'L"il1J in rI:.'II:J'I-cd. h-‘I211-{|I:|inI-:_ I.1|'1I1i5 ljrrf-I: Ur IJ=:°Il:I IIII3

ltd In the I:-.=IrIII:r :-'-.|j:|!L'|'|'|I'.'|'|l th.II: rlrugei nI:cI.1 I-LI h-I: hulh
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Fifi. ll 5-:'l'I-:I'nLIt:II: -1L.1Ig_I'.IIrI'I I:-t' ah: physrcui I'IIndI.'l |'tI-r
lJ':lt1.-i-CL'II|'I1-till I:II:rn1.I::II:I:II:I'. I'r;IIIun: ur: not In amk

u:'] and 'I‘.-Jll'.'.‘l' .-.uiui:I1::- If pure: arc III:-I :'III.:i'IIde1;! In IIII:

I|I:1.:a]}.-'5a:i, III: !j1-E'.i-|.I?l}'-:'i|;IHl.' I:nrnI:EI|. Tux, J, I:L:IrI be ap-

]'.I'F|.'|-i'I.:IITI'.].l-I!I:1 1'-3':

_ FE‘.

I5’-.'+ir

whc H.‘

I. I23]

If], = -cci-rII_'I.:n|l‘.||iI.IIrI II-f" Ilrug in -I:|I:I-I'I.I:-r fIi:Iu_~II:
i.,..f, -- sIr4:rIIIII1 -.IIu:i -.=.1:riIlIel'I-.I| tiIII:l;nr:5.-'-.

r-Ir.-ip-I:«I:l:1.-'-I:|3.'

D, _ FL. = I;-I1 r[I.:5|1-.'InI,11'|'Ig rIiH'f'I.I1:irIII'I »L'l.1-C‘fl.'-|.|i.'iE'|'.||.l'i-
P - -.1i5II"Ii:IIIIin.I:I I.:~.Iw."rt'I-I*i:IIII

The ]‘II11'|i1-EiHJiIil[u' n.':IeI‘i'II:I'I.'-;nI KW, I'IjI1.-'=I Ihl: HIIII di-

Iridud by If‘... It in :1ppIsn:nl 1iI:aIl !i'I-': ]'IeI'IIIn::II:II|iI._'.I
I:I;::I,:fi;iI;i-::nt I5. 1II:Ir::Ir with F I'nr II:rn1IlI I:Ii.:-i1I'iI:I1.I1iI1a‘I L'C|l3r-

!iL'iE'I1l5 and I.':;1IIIItIIIII H31‘ iIII-gI:- F 'l'hII.~'-. I?:Ir 5n'IIIil F the

I:|'.|i:ll'LIl!|iLll.'l.'l is the: bu rricr, mild I-IIJ-l' L1rgII1' P‘ E11-II 5!_t'I.'II'I'!I:J I:i

1hL‘ |;nI-Irr|I:r. .-‘I I'I1 fur S[|:'|'-I_'.‘i{| fII:n'I1:.'.I|:Iilit_-..' is Shawn in

Fig I1. -.-.'lIL=n: t]I:' rI.=,gI'-.'s.~III:III II|'|-I‘-LI}.-?i|fi EHTE .I'},. =

I.-I ‘II. it! "I.'rI1:.-"5 and El. _ ll}:-I i|L'|"”I.:I’I’I:.-"S TD: F.. =

4 . ]'I'I"-;1'n mad I‘, = fi.I’I I ||i"I:I'I1 [EH5]. Thus: 'r'l.I]L||i'!E-
fur HI: I.!ifi'IIIII'II11 I..~I'n-ui'}iI:I'e1I15 -.III: 1'|2i.Hl‘IF7I-’.|hh.‘ cnmparcd

II.-zilh |I|'H.'|I:i-L‘ I.I1' II»'.|LI-EILILII-' I;I:I5 '.1I1-Il Jj'|'.l'id II‘]I.3:IIIi.'I-I".IJIe5
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flphflmimlc Phariuact-uliul PFlllhI'C"l!'o-

5-!

Ill“.-ill-III‘!III]-Ill|.l.IIl;'|'1,IE51..-pp.,r|.¢|
4? flflfl Iflfl

 
43-'1'

 
Ilfl-fl ll-H-I Iflflfl 1541!

FEE. I1 F'|I:‘\d='1.!'|-.‘:I.| '.1.!!'5ilI5 L‘3".|'.I-|:F.il:1‘|I‘.'r'|I:I| 1'-Jl|.I|.'-5 EIJ-F J:-.-ruzai :qlI;:r4_1|_1J p|:r_|'n:u_I:I:lij_I.. an i. |'“;w|;"_1|-_, ._:.|' pal-|i“1m I-m.r|1,_—“_.m

A sctntpir: 1:5-IiJ1]EL11.‘ crl’ ll'u: -:IiFt‘u5i-an wcflicicnas can

I1: .1ppr:1.=:iI'r|L1l-Eli |':'-urn 1:1:1n1|mn;._1 |tu: 4:fI'u::;;I; 111' nu);

|!I.'~::u|.1I me an lF||-|'|.“-|FflI1 1lmJugi: u cmmnuun: liar

'v.hi-:.‘J1 111'-:rt Is an energy EIJH1 :1l'-(lisp!-.1::jn_g ='.ul1n:nI
Sin»:-L Ihv: f11I.|-|IL'n.IIJ].'Il weight -I.'|i.:p€l1dL':r|1:x: ut‘ Ihc :1i|T._1-

51'-in cueflicéums In: F|L'I1].'I11t.'|'5i uh;-;.-.-. in power Ian»-
I:I.JIJ3[i1.1-n [EH2-]. :I :5-iTJ1ili|I I1:-rm wax chafing: fur I.|'|.E

I."-::IrnL'=L| |'!Il|:r|'|f.‘|"s 'I'|1+-1: is. uh: molecular 1.».--:|g|'||: :.'I.-H
Licpcnulnanuu 4.:«t' Ilu: 4llTT|Jfi|L'.'fl um.-tficicnla. -.-.-.1-4 'u'-E'i3|In.:n
as:

I}, = u_!_"'.1-F

D. — L1§“'_.u-" :4:

LJ$iL-Lg rnt_l_.:l'|:fiE«iI.'|-|| i.II"|-illj-'5i:!1' Lin :1 c|.'LI:I 2-all n.J|' uhnun 50

d1'”'L‘FI.‘rlI 1'|1-a'I|-;:I:uJI.::i. il w:I-c I‘-:n|||1-cl li:uL :r= —+1.-“l.,.':i-

-1|?.J'.7':"' -13-:I'I'I'".-'.=L and E-*:''' = 1:’-:=< IIT5 um-'_.-'.-.
|]'Ei'I]. A pr:t]'+11it'. rcpresmamluliun LJI'1hu: L-flim,_-L pf n_-l;,q|'[-u.-¢

mulriulur HJEL!-5 r.-1f.J an-:| cl:-.+tri1:rL|1i::n I.'::Ir:HT:n:i1:n|. my

mrneal perm-u.1'u|:L3r is .-'-l'|1:w.~u m Fig H Gm ml:-.-ar.-ru-.~a

It |"Li'|.'|i|IJ 1'n‘.‘1:1lI-:f'lL'I1'| lrl LErruL'.:5|Ji11't_1.-' cncrficlen: wiih dc-

fmilfiing F‘ fltlli LIIEEEl3Hi.fl[.'.[ .!:|‘,. "Hm :|I1u.’:i1'mn. nf pares 1:3
lhfl I11I:II.§-."I. ll mulh-:'rn:LI|-:~.1I I.'I::t!:s1n1c1, in nu:.cw,=-,=.~s;||-_-.- In
JD:-::-unt fur rI:nnuahi[i:_5- nu!’ 1-ml.-1.r m-n|u;n.:u]e5_ such :55.

m'.IrLnu;n| :'||}fl vcmnmlg».-n. Thcsa; 9..-.;:-utuj .-mg. h.-_- n:|:!|:|i]'.:;;-_'I
THE I.'|."Fl'|l:|iJ[Ii|'l1.' cf!’-:-.:1.~i I."d' rumpuaunds-., -'.u-::|1 .15

l'Ir.'r‘:£al]]-'.nniun'I -::|1|I:-r:u;_lu.:_ 1|.-h':u,-I1. m;1g.- |:'|_'|.'|“'_'||1_”'“i5.g_I [J-IL;
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la‘!-1'51"‘-T531 1"‘-'lF1'i'5f bi-' i|'|-.'I|"=i-El!-=11'I{[ 1|11.' 'I-'1I|u1'n-:: Hr" r|1r.‘
t.-mu-.'-:|JLIJaI sjmrx.

AIIr.rLher nunpccllw rnmmlr.-:1 I-ry rm:-. nmv.lv.=! 1'1. L]:u:

Effu-L:I! v.-1F lhrcvt r|-|1_'-'fi'i-:.H;:]'l::lI1i:::-Jl]'r:L1‘:IrEI:I."lrJr.:- sau|uhiIng.=_
diwlrihulinn I341-I1'|E-stir.-11L, :3|]-cl |11:::-L1:-L-1||.-1: n-.:|=.5- nu

|I:1rI5I.‘L1I'::::L|I |'|u1. All of I]'n35e §1r-:Jp¢_'1'L1'r:5 r,::I.11 he influ-

elznuenl by mt:-1::4:ulur design. Th: -:fl5:«.-.1-. nr L;|;...,-:.-._- T|rnp-
I::‘I.iI:H .-Ln: i||IJ!~:!ra3tI.3|.l in F"i1.r.. I3, m ‘.|.1|i»;:I‘| 1h_1_-]-::-1.[:|.ri['|:|1'||
n1' [I1-.: flux E21 pl-:IlI.nl .15 :1 t'lII1-L‘I|-L111 »:1|' .I::1|uh1'|ir].-' .1nd
|jifi1l:il'+UliUn |.'l'!rl.'mi.'iI2FI| F'.Il' iwu I:fiFF:rr:n1 ,-U, EI_-I.-1:r.u.|

5::GL|'.un'_*: UT l|'I-E‘ I'I1L‘:IiL'l H1‘-E Id-€.'|'r1'I!|£.'I:t. '.1I1-rJ [I1-am-a: l'.|lllI|l1_:.,!|-
I21"-‘E. -‘I 5-31'|'lJ-*|i.]|J:'Lll'.i|.'|.ti'n-'|:_ :_=|5[!Ifi-i"_'|_5 pr.:fium:|h|:.,- tn-
|5."|'.|J'I'||3'il'?-“.1 l]'!I-: |:Irim::]'I1I:.-i nf-:-.'_II'rL::u.] ptnncaricun

lnfcrrcd |'n:H1'I 1h:5 I114.:u1a.-l ir. sh»: rnri:-1111:‘-.3 |'|§IjI:p|:nr]:n|:|_'
ml" lh: cI'fn:v.:t*.~ -:I1' .~.uluh':l:I:~' and p-.1rn'1:-mung I-1-r -.:'.1¢|I
rlrn-|.1tri3' t1'u&n': EH :: I:h.1r:u:u.:ri.~;iic ihrcsh-.I|-:| ..l;2.._x~-.-..- -H. |.i1_h

lF'tE' lug HF I111-'.‘ |'|Ll:I. ill-:.‘I'-:.*usI.=:-a n1m'L' ti]-:_11.'|.']'_'.-' 1|1an L-u:|«.-rw it.

HFI4-'1 L115.‘ 1-r'+'l]1I|¢ Iflflhfl IJ1n.'!il1-.'-Id 1'nE urn.’-; 1-'.Lr:iLI|:-LL*1.~: nn:1.'1:|'3.'
depmden: nun lhu: 1.I_'LEIEn: nf1f';e o[|1._-r -,-gm,-111|.; |'|-"2, |u_

bl-E[v:.‘+T'! p-ETETIECLI‘-‘I: 11:15 in-Ii [U 1|.'tI: n:H'nI.' m.:-_-.-.:g r_r|.-_m'.-_'.|'_ TJ1.:

r-:|ntu'¢: inrh:pem11:r1+:c :ii.;;niEiI:=_.1|'lii| nmlhun 1':-n3-rIr.'rI.}= can
tt'I11'.|||:-' I:I.'IIl1]:H.1u5.eL!:: |}:Ir .1 LI::I"|:.'[:3-m;_'u in Ll1|_- .,11hr_-r T|1i~. ig.

IHJE I-.'.I :H'I.3r' |!|'I-ill lh¢5:-E pr-.'IpI.':1tiI::i an: indn:51mu_'i».:|L1 uf um:
:LI.'LL:ull'u.'r in II I'.'P'|I:'m|.L‘.'.:| 5-£2113-C‘ II|_L||.ivI;"1I'|I;‘ -Cljg-r'|_|;|';:]':.' I-,h:w.'-.

|:'|.=|'.' F. in Ih.|1]1_'.-'|:|I:".'|l!'lI!liI:.'.'lr:-T.I'.‘r1!«iI.‘. |,]f|:;|_[ :|]'1_H_1-:1 '|'|-'|'{'lIF|.‘_'rE:.' I..I...;_I| L-
t':L:in:~1in-Juaacndcnilgl -:u|'l1u.a I.'ILlL1:r.l]'|r_'I1l|'I1:L.'I:IrJ£-n.'qIJr:nn;-::-.
-.1n FILL‘: Hr-.1: 'I'I.‘]tIti‘r'-Ifljr InIJ'::pI:rLrl|:ru. l’,_'lr;3rII_..- |1|_-p-:_-nclu-_|1-ru:

 '
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“~."‘§:"s.*tiit'tt~t~t-iit;t-.§ii:-ii:~:~:~:~:~t-::i'|~"‘«\,,,........_.__ii1_!
 \\"‘t*‘ix‘\‘I~‘ii~ih.\ 

Du-'r.t-ilmtmt-I
1'.‘-:i-eE1'tt::et'tt

I.tit|g it! ill.

5-nitih-i.1'i.1‘.;r

Fig. 13- Thlfi figure ||]U1i1.F.Zl|.I!!'- the "mesa" 'l'I.'i5-].'|IJl'11iI! |'-:r1't|!1e tItH'u:~it-t:In en-:u:|t:|. T'tl.'I.'|- piinteitu Ftinttinns |2"fl]TEfii2|fl]'Idll1gl|.‘." di:|!t't:t'et'tt .13‘.
ttn: ah:-wn.

I'|-|'|. Intrlettttitlr 111:»:-:-.. even for I'EIf|ii'-'E|.}- Itiu» merlceuiztt
|'|li..1.“3-it tlg-titttt-. -.:;1tt i'1'4.'- :'1igl!l2ifl|Li-Jlll.

Er. '..'i1r'ti atlutziie-at ill" IFHl15E‘{:Il'l'II::1i |.l.'i-Jl.'lfipIZ2Il'l LII unit1't:ti|
mnticltt l?Ii.1'I-‘I1 hecn used: in esttttliash Ii‘-e ehtitrieiettaltett

I:-I’ i'r:t:ts1'-ti: 'I1iiITU5i.L‘-'-I:l'tii i'i'H2rt:I..In. the I:.'v't'IJ]'-'E'I:HII.':-|:'ti.'I| :IiiEEtl'lii

|:.|'_t.' which -tlrugfi reach trtle rrtu] -a.1t:uI'.tr tiattttttrt-1. .-5t.Jti:tu ugi:

such .'En£li.‘__-.'5l‘_-1 neglects the t:~n-n1pL|t:.'i.1|nn5 nI' tI:ttr flt',t1.I.',

teat titttitiugc. titsttigim-ziuactii-u: memiitatne aih-3t*.~t1.11iun.

elitttirtutieui t'rr.:-ttt the uI.]ut'.I:It:'.-I» humor. and st: I’-Littli.

l'|.'IIf-i.'t!'i-lJl'I:I'l'll!l1I:.*t. n-F ct‘.-rneetl |iT.'|.I'.I!1'|_'|It1F|I measurement}; have

ht:L‘l1 intpnriniti lJ'| establishing t:entt'-:.|ri1ttms u::|' mettle]

cuieulatjutts with EJIt|JE'Ti:lJI;‘I11Li] I11-.".'fl.Si3t.I:I'|.il!I'.I|:":i2il!-I uf

LT.il2l1.'uT|.'l.I:'1'l1i.'.Il.'ElI.'H.‘ Irilflii-'|'I~l'iEI. Mndifieuiinns [II-IT] tit" the

t:|fit:'~.t-:tt::ti t'_'2|i -.-:1.-n entp-.'tit1teni.-t tit” Ir-ii.I'IE.[!-III-Fl: Hill-O55 eit-
cisud. I‘!-|J[ ttm-tttinuiizitig. rtttihit e-t:u'rt+:.-ta.‘ [ii-C3 I‘3|I| hiJ.".'|.i

pttwttled. :i:t1|'t:u:t'tTttttitt:t.'t. I1-tztth tthnul Iargettng t‘.-I’ ii:l1l'|'lii.'lr

tunic-ruins itt!-in lite 'i-"|ti1iI'—' rlhnrmncnlnigieaii n:i:a.-vi |i‘=“-'3]
tin-::| eerttiirntatiuit or lliE' Iiutiaitteaa uftiiiiit-rertt :tri:tt-::uri1i-

uul f|'.lI]'.l‘F.'.-'J.}':: Fur HIi.'Ii.'I':1‘it"'i.i.l'I'l'|. 1l'&.‘.-].

'I'|'t-e FL'|'L1|._[I'| hrttfih -tiruui-;t: .iEi_rt:t:mt:In1 |'it:1't-.'t.-L-n met-flu]
aittd uitpetirtietit it. :i]]u5-[1'ii.§1."'|1 by the results siitni-I-11 in

F'ii_:. I-‘I. E1-I" which the ctt-rreitfut-ntitneeia :11" 1ht:un:1iL'uJ

'-I-"tilt exp.-erit11L*i1t:Lt iiettnt.-L1'I1iii:t' rmt|iieici1r.= l'tit tit:

|I'I.'!'|:'|'!I|III:II1|i|-:I|b- iiated in Tattle E. [I-m.irem:g:in: blacker:

5-'1|.In.i:I:':_i lily Lt:-: :1 Lil. 13LII'.7.lflHI and Fiehnrnwuid ttnd

Iitiartg | [U I i. um: platted. |'h-e et1|euItt1t:~t| -.':=tItte-=. LttiIi:'t:t.I

lhf Ph1r:~'~ii::Li| in-::ude| with ]'I-iIr|'-t."-5 [EH5]. £‘h.-t:rn:teri'::tit.: tut"

-zzru-tteiatmns -::rI' this L)-‘pl? is the sierpe-'3 ‘r'L1|1||.'!—|:E'.5-Bi
t]'I.'tn I. The t.1rii‘.=_In til" Iht: fiJ'.l1.'i."l:E I.::t|eLtluti.:tJ 1.rttIut:t. uI'

pvi:'|.'|.'l'll::-.'ai.'i'ii'il]." I2t‘IEIfiEIEfl1_5 I5 u|1.iv.'3'_tet1.I.I11. A t1::i.5r,intt.i'i]t:
-!.'H.'rtij1t."C1'tiTI:. i'I-=2r'.'t-"31-‘£'i'. I5 tiittt the Efitifliitl-Ed I1iITL|5lE'fl

t.i-I.i-t!’rfiI..'.iI:::ti1ii [i.e-- Iht: Ea’-.-.-E. presented in E-LI. F4i L1I1 wIIit:i1

Lhe pt:n:nI:i.I:|':-i|il}.r iii hmted] .H.i|'l: nnl quit: t:-:irre~t:t I'I:it tfh:

tlrilgs in dtifercnt tr-.:tt|ttt eiwittnttntents. The predict-

tii:+i]:it'_«.I of Lite me-eiei is useiui |:«t:ttt Fur j:I-1'i.!-'-.':iI:3'ir'I|;1‘, i.'I]:i-

|:It'-:.1iti1'rttIti.- 1.'::]ue':. and Fur distinguishing departure

Ftnm 5-i111t:|e tII'FI'usI-:intt| In1.I't'i]:|-tirrli. F«.|:zt:- ttprnttteni I'rr-m

at ct:-nipatrtstita iii" the East TU:-'I.iI ftgttres I Figa. 13': and I4] is.‘

Lhe 5'tg:i:t:iI'i-::¢tnt:i: uf 5-¢Ji.Lli.'!Iiii|:j-'. iii nee it i.li the v.'ti|t.iI: Hi It".

thin cnnlr-nls flux by e-tt:I~':t5 tit‘ mngniitide

It iiigttiiieuttl ittl'ere1'u.::e fruit: the tiiutiei is t]1stt:iI'_ :19. is.‘

Lhe l::I'.1:l'.l".-:El'l|:'i-l.'I1'.lH.! behtwitir et1' I! 1'tL1Tti|j..' -::t!|'1'ttt::li:iv::u|-in-at- the

5n!1:h:i|i1:.- deercafies wtlh tin 1i'|I'.'J'-i.'fl:'-«E -.11" dtfiitihttiitt-n

4.‘II!-i.’n'I-'.‘-i-E'1'||. t~w:ntuu||;.- titis -e|t'et:i will 1'it-a:ii't:rtttttii'_t- retittee
the tri.it1~_-:-:‘.'Litntiu] Flu:-:. fit.ltt-.I't'itt.I.'t'-.'I:‘.'I|'_-5 and I.Ji.'.l|1Ii.'|.'.'j'||.'|.'lfli.i:}'.

fnr any class tit" m-rrleeiilcs 1-."tII1 at -ch:-timhle '|'l'_i1j.':i-fI-."riI_'I-

ginrttl t'e:-at:-tsttite :in-:J '«.Iti1it.n::ut !i:|;l|!Iifi.Ith'].Il1 t:IifE'e1et1t:e:t ui

t'iu-1-E'i't-:.'g.-' I:.'|F thtirupeutiu zizndeit. the member [Jr ll1.tt1 rid-

nftfgt with Ih: grenlest ]'JT-CI-|'li|5I: Fell‘ tiphtltnlmtt: appli-
eatiitan is the I2!-ELL’. '|-'I-'iEi.lii!'li1'IL"|'t't'IE'5i I:I:II'.'I]-.-!I.‘uIiJ|"I.|'E!tgl1|i. the

Iitiglt-:::.tt -IJi"5LEi.i2|t.Ili.L'iIEl. t.'t:ti:lT:t:i:t:ttl. tart-L1 1h-i: highest aqu-

-EL!I|‘.|ifi :1-t't|ul':-ilitg.-'. Ht'.nw:1.-t:r, stnce EI1-I: I:|5t iwn :ret.:|t|1re-
|'t'|-i.‘l'|.|:‘.=- tint I11 gettetu] ittetiiisiettettt Httt: tttt:-:t1 ii-.'.II'lII2I]L'

t't1t1iI3:-t:tilt' is generally the tint: 'i-'1-'i.[i.1 ltni-'-:1-ii: purtzititin
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l'J|1I1lh-I1lrr|ic E'hur.I11i»:I.'|:IIiI::l l"HHiLn:l.-. 44:

EHLELLFITED -..-'5 HEFIELIEEIZI PEF|1'|EFEILIT'I' EBEFFICIEHTE

i|-l'I*[u-I11fl'g5|:
|'J'lrl'|#

in

|"|:,:- 14 F"|-3-I ~J|' -:5:I-5.1 ill T:I|1!E 12 tilt! ||1I.-c.:.'«'.::i-n.'-I|E-§-' n.un'IpLI-:n:r| |'II:-r:I11cILI:ué|iIg, :.'m.':|"I-.-ir.-In -uu.-.u.-1 1h.r nu-:1-uu.:u Ih.: '..;rg:,-r-_|1|:n_|._+|1.:._-.L,r.
|'|11!-= I~ I-|'I=I' 1|1n; |-'|l1::'L' «IF '~|"I|-II"-II-'|1r uhlch -::u.rI inure.-isu: :11-.2 r:u:1_g:: -n Hm: My -\.:'+'I.'1;:| -2-p-;h-1:-: .~|'n1~|g1-,||u.;]u

'|'Il|‘I|I= 3 |"-:rI1=-::.-.".‘-i5i|*_- -tn-I" |:i--":I|r-:nI."rg:-: Black-:-rs

l_ |1r':|I1I'.|| ."r'|I.':-|I3~.'.l||::: HI-.lI il1I|1|-.1-[I i-.'F'_f;‘ .fi"_:'_"'
|:'-:,:uII1I;:-II|1II1I.| E-:Il'lT:|J|iE |.'n':ig|I'. |.._'|_I|.,‘.I-IjI|_']I_‘ r.|_ " I [S r.'|11.-'-_. " I F__'§. ._-m_-,..

.-'-.-:-:I:I:uIn:IJ:.~| i.'.'»_,;|-E_..£"~';-LL _‘-?t1 4.1 2.53 II_ 19-: I1 111:5

.-".||:In:11:-lnl {I3 -=|-|.;_:_:“-'I.’]-_. 1-‘U J4 5 2-1 _!'-:;u 135.

.-‘a.:.:nnI.-I (‘HI r;;h_+_1, ::.t._.1-I n {H n_::: n_»:,q_~;~g
I‘-u‘-—nw|--I L ml L.-mu. ‘~rI‘- cl-I M-..1 1. F] 1-1-1

I1-.'1-'iI..'II-L-1-LII IE." -..|-[_--_-Pi U1 ‘I-:9 +1 :54}: 115-: r1_'.-‘-:-
H-|J2il2|l.'i||-i"| IEI!..]-[-..“~u'|II=I; Eh; 'I'': jI_|4_] 1_:-:1 _'4
Lu|:I-rm]-:~| C'...H 3!‘-€_-I;_‘,l. _'-.33,“ j-'_'.|'.| |:_5'_g |__.|._5|
L-\."\-'L||'|LlI'|II||.'\-I |!:',~1I:_-g"’~'4.]-I j'3|E_E|'-|' '~__""i -|I_-Ll-I |_'_|.|

7'+'1::‘.¢~r-I~=-|¢~| EC". l|_--?”~'1”.]. Jrfi-‘.35-: I_~|| 4_I_.:_-_.| 1_-In
"~ItL|1'I'.LI-' IE".-_-H_--_f'-H'.IJ ‘~IIl-.-4;‘ l|_ I5 -:-_ |'.' |:_ m
[}~:|'-r-:11::n':::n| C. -_i-|3.1!'~|-E]. Jhfv. .1-I -1.*J[+ I .114 3.7::
I-"-::LhuIu|:.~| L'._.H;.-,N-[:_~ EIJL-4-I 1.4:-€_:;-I l_n,' r,_n_+3
F"l'.'I[:uI.II::u|I-I |I_".._I I__ N1:I|_. 1_7r"\,'|__'-I-1 .1I _nj'3J _1_:j :'_'.'_-'.
HI‘-I:L|:11 I". ;lJ_._:“wl_-U-5 2? 1. Ha :':,IIn -!'-_1n -:3_ I15
"I *rnL~|-ca-I L". :H -..."ni..-J15; 1| Iw-..l." _‘_ |~J r_.u_.;|1 |_":
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eeelii-eientt. the Inedei l1-J'lt'|t=- seieet the rneieettlnr

arruetuse l:'r.n' -.4.-hieh the t'tLt:t is greatest.

i-"erh.1p:t mt rrnrtrve is learned u.'l't-.'I1.It the m-.':let::t.11;tt' re-

qtttre |'|1i!|'||t~' Fnrhtntitng 1hI:t’it11|t.‘L|i1I2.'|E.lJt1T!«i tn uetiw: -*i|tI.'.'5

tut’ nteerernulneules as purl -a:-|'IIj1.e ittlt!1]I:ltJ1I re eetttml

]1hi_.'tit'v:Il-.':_t.r.'t-r_".I.J i'Ltnt:tirIn_. these simple l:n'|.I'.l!-i'|1~t.'Il'I Ft:1|.'|LLl.l.'L'-

mentti een he tnrerrl-.ir-Lied Inter the rnnleenlttr tleaign.

t'is'nt'e re." 5'f.Ier'."r.t-ii:-"r-I’ F-'ir'nm.!'::rirm'.i'

|'-’J.IrIt- nmiertnls enrl ti§2|I:I2||lll€.l:t5 l'er|111il:Itirinta have

been tiet-etett w'tI|1 the mtettlit-rt ef itttprrwing. deli-my

ul r.lt'Lt]_:a l|'.1 Il2I'lli':J.I:IL'Ll.l.L12l' the-'ue§ l:I_-.r rnl.'.'1I'!5 uf the 'l.r':lEL5-
enrneu! re-Ltle. |T‘u1'rieI'5 have l‘~|:1:r| used l‘:-nth Hlttru: :J.l1-El

in ee11_iIII1e'ri-'11: '-'-'ltl1 '.'it=.eti5it':.ri11g er re:-atuensive fer-
nttttutieuns ten eeuntrel eeateuntt-utien ed" the uetit-e ther-

nneutir Et2II'l!lfH‘.|-|..| nel nr .*i~lL1'IJll:I'I -t:leli'.'er_I.-'. fits t:tI.II.:uIaI.it'rn~.t

-rlertrigr rlentnnritrttle i.||'H.1 I."'.‘i]'|I'.'1'l|'|1i.‘|1i.‘i- eettfinn. the im-

|:~-.e;I LII] tcutatl drug .tt-e'rt:t1:riJit3.-' rm ‘SLhL‘.ll 51-'§'[1.':t'rl::.' is

t:rut:iell]}.- ujepenrlent tin the deyee tt1- 'whiL'h the vehiele

i-1 1—‘E||'.Hli'|l|.! r-l' .=iI1:-.t:1inIIte re-etlenei: rinte iii the drug nr

drug e-.tt'ner tn the eye [[5-|.. The |I'ni1erte.1| and current

elutilenge remains tu devise E-'[:It't-I.'if..itI!tI3CI=..I5..l_'.-' teepensiue

xynteme thttl tire eapttlt-le t:-F being retained in Il't-e eye.

2-tI:«i1einin,_r_: 1Ete presence -:l' the ertrrler witlneui degrad-
ing net reeer~nt«it' end I.§E'El.'t‘E!'_'p' elterztererj-atuee and

'l'r'llIJ'H.'|-IJE nrndueintg E-ilJL‘I'I t:L:'lI.'|.'IfI'.lll.I'.'IllHJ ztitle elTeI.'t:.. zlti

hlttrring nr ttnrlestrnhie FL‘.|ttI:Il.l|'.:!i.

in reeent '3-I3'iLl'fi ll barrage rnt'reehne1e_gre.i Inn-‘e been

JJ-I."'et:i:.1]‘.Ied fur _'1l.l!ill.l.ll1l.l1]-=1 delivery‘ trrtirug lu I.l'l.L" t‘rJI't'tI:..'1_

t'.'r::rnet1l enilugen .<.ltiel-:ls and |'.'t'.I1'llEI.l:l: len:-tfi lnntled

'-'-'|tl1 rlrng ten-‘e been pleeeri directly en the erintee. Httt

umleaurathle '.'aiI_ll.1 I."lTeI.'Li._ inelttrlittg h]ut'r':ng, dutttping vtrl

drug- [2I:.tt:l:5t;.-,inI_: urtrl 2-itrare ge nzrnl.-lerns. he we prei.-tented

these reehnnlegnei from being sueeesefttl In the 1T|II1'-

!-'.e:pt:tn.'e. F.espum.1'I.L- ptilgmterie aytetent.-1 have been

metre ::uL:L'e.*-t‘.-Jul In date. Fr:I!g.rn't-erti tvhust: trtilluh-ilitit-H

and tl'HCr:II:1.|.I."'l!iE ere tlnmtnttled by l'I‘_«.'tIT-:1t]'_.':t:n hnneling

enn he eLi:ttI'e|Ir:t:l nirh tetnperttture. wttese 5-I:I]t|l'|-lllilflfi
are Ileminttted l:-3 t'-iiueervtttitin-type interuetiutnai tttm

he -i.'i1I|1iT4.'|llCll 1:}-' the enneentrett-nn til" the tem-

1'IteI:1en1:iI'_v rneh.='It1er. titttni-se =-etuhilitlee ..tt'I." elenttnrtted

bf-' ti-teeth. .I.L'i11 itrnietttitrn -an lJlL' L':I.inlrI.iE!I.'IJ. by FIN. until

ii'h-we ‘:5-F*llll'!Illit1t!5 are tlemtnntecl |'r:r inn pulling Erin-

r“|entettinn eun lie eetttte-Ilee L'r_'.- trime -tlrength Ht etren

spee-ilie inn eeneentretirnne. Tltese eysterns utiiieing

1'.l1I'.!I.'1!lEll.'L|!ilI2I:i- less. 1n|'l1.t-eneetl I'I_1_.-' the I:rI.i.I1rnrtrrt-en! him:

nrmett tnr.ire ti.-itiety ttttriiieattiie Frn:|3'tneI'5 like :t:Init'I.ttn

gum or geirile. 'e-'IIiI.‘h inrerter -.+-irh ease or more teur

eumpnnenrs. Ir: tenrm in gel ll1 t::ILt, halt‘: been e1'rI.t'Jlr'-1.--::.l

in lint-zihiil rtmletre in-rrnuhttienw rh.II require tlr-ting

rin|;.' eeee .'1 :Ju_|r'.
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TL Aeflre Tramperlt a Pnteanliel Mechanism

fer Specific Structures

.-“sis I'|:It:I:Iie it-r II.":1rl.'LL'lJ. tth-uut iteeefisie-rt I.‘I1'I:Ir'Ltg5.-irti-L‘! the

eye. it iii l1-eet11'ni11g rn-rtre I.‘.Il'I'|."lt'|-LL!i that |'r.'t.5.ai-.'I.: diflusiun

thrnngtt the eernezt is net the ent;-.' 1::-tttlti-mgr‘ Itlteh-' tn be
E'?t|‘t-l'l.'tl[|'_"lll Fer future d:iwer_t- ut' drugs. Men} tlntgs are

ltnttwn either to htnd tn, nr tr: he ta]-ten up by and

tteeuntttltttetl In. epithelial eells. Interesting wnrle is

entergittg in the urea: nt'1'a:::i|itated tntnxapeet in which
l.!lIl1flEH.'I'..'FH. 1llI: u.-mi 1t! t.llTl1ll'ti!1'I'l ilillusitrnul harriertt

tentperttnty [3t'|'iJ.1liIi nnrl 1-tretnc rI!|' uetiire Ir:In!i1:I«::-rt in

which ttntg ent'rters can be L-tnpleg.-et'l |'r-r trttn~.'-pen et‘

la rger i'.I‘.ItJlcI..'1JlI:'.-t- |IE'.'],.

As ever mere rielent therapeutic ugenL'- are dereli-

nped. |ZI|.'!I[ll|2-El:1.li["tI‘lII|.I'!':l5- :et]tIiI'e~t:t elinttntsh nnrl the tnt~

p-izwtatitee -:rl' thug 1.i.LI'gI:Iirt|_e u.-.' I: meant»; til’ redueing

5-}'!'i-1.l:rnl.E l:l.HtiI.‘l.L_'u' inereasee. Fnr bit'!I:l‘tI:t't'IlH:tIJ and lJ:t.-|.'t'-

rtpeurie agents inelttriett in epeeille I.:lt'|fi.'u:fi elf tI1'|1lT|t'I

.-teith-. ditmptideu. ;1tJl]r'|','I1.'[tItitZlt.“.E tI.'itII resentliinnee re-

:-tpet.'iJ'II_' peptide .=it:Liuer:I:eti |je.t._:.. the Ltrttleeupeptitie t.‘_|.-'-

eler-rierln .-it. smrlll enlirinir mnleeulen. -nr rnnne-
e:trhe.ir_i.'lnte:t. uh-:1 neeteeeittes. there ere lrnrrwn

trttnspurters. :tntjpn:'l:i. tsu--tren:1'n-urtt:r:'.- ete. i:I1 431m-

junv:ti1.1t tin-cl enrnetirn-ts. in enrneu thut at Intl. Enn-

eentmtienfi rif it drug may :ae'rii'e1}' enntrihute In

eentre|tiI1g fie}: inte er nut ef speeifie listtees [lit —1lt3].

Ii'_'.it.n'ier-n1er.li:.tter.l trunspen :i:-'. I'.lt:Il retitrieted trr Lieulur
r.'I:In_iunetI1.-':| |lF|-l.'l. enmen. n1't:a.t-ttrtie. :3-tat l't:l5 I1-een iden-

tified in ether r:-cuter tissues, :i;:teeiIiee11_-..' the retinal

pigment epithelium lFtP'Ej_. H21‘ well ate. in nuntemth

'!i'_I.'."IlI:Il'!IlE tireiuefi such .45 gtmne. int-eulittul. hepatic. re-
nn]. and enrniirte tisstteai. and in seine ear vii.-‘e eell-enllttre

Iittee. M. n eenu-.-qttem-e. infertttattiee euneermng

Slrurturtfl untl getimetne 5|1eI:il'H:it;-.'. L‘.|.'I- 1.1-r I:L'-Lrnleriurt

requirements. rrreten and energy‘ dependence. pulrtp

1.':J.|2Itn."lljr tj-eeturuttitit}-t. tetul iu-t1. flint end eut-rettt. tine

1IrreI:t:it.'inaIiI.3.' Elf |'l1i:itl'l.'k1.-EIJ. trttnspu-rl l1u.t-it: been prel-

virled |:I-_-r ttteehentiste. pit}-sielegists. :n1=‘| phttrITnteriin-
gj-are ettuttgt-ih;= 't'I 5-.Irier_'.' ea" huh-n.-tn .'|tt-El. I'IIi||1t|11il]i:tIt
tissues.

Fer en-rwenllen-.I| thertt1:-eutn: rltgrem-=' the presence -:Il'

ttetive tlrtlg lt’t1|13pI.'-t“l is eilll.-et' nuhe.ti.~nent er i.|-lZ5‘!H.‘|.|F|.'-I1.

sine: t-while l:t-uth .Jl.'l.!l‘a-'-tf tI.nr_l ft:-_tfi§:i1.'I: l.]'i1I'.lFu-FHJ-I.'l may ne-

|:LI.r -:.'t111etIrrentI5.' :tt high e-n11r;enII_'~:tIit_1-Ite. the [teeeeit-'e

ee-rttpenem i.~. the etnntittttting, '.t|1I] t1'|rn‘|'r'ri|-El|1'|l|tg t'r-tie-
lien. ]ILH'|.'t.".-'t.'l', :15 the l_'IIZ|]'JEr:I1ll'i-.'ll!lt]J1 LII_'L'n:'a:tu:5. 115- it will

l't1r [intent agents linr -..I.-'hieI1 I;I}|'I:l3L‘.|.'ttrJt1|t2Il!|!i in the mi-

erenmeht: I'.tt'Igf:' met} he anlequute. .a»u-|‘r1e uE'the.*1e agent!-:

Wiil |:.!tpIt$l.'l.t:l'lL't.‘ fl|I:i.Iiltt.tL'-tl- .et:tiI.-1:- e;trrit'r-ntetliuted

Irll1'|.*§.'pIZ!I|'l.. I-"u_11' er-;.:tIupIe. the Flmt -t1tl.n he expected In

huve at etitttplieuteul etineeutrulit-rt ujepen-tjettee
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1.~.'I'aI:nE ..I',,“,:. is th: :rn.'t:tti111ttrt1. ttttturttlitlt: flu: r'rnnt mt:

ncltw: lEti|15['Il."!l'| |"|'|'.'I¢E:i!i. H... I31‘ tht: .'+it1:li:it:lis.~lt‘In:nta:n

I.‘t‘ttl.fi|ullt ulid .i"t',,a is lht: pllfit-L'1l.1.'|.'. tltffu -tn-.: pt;-rn1t::| tj-:1-n rstit:

NHIII: hnth KM lirld Kn: :_|_|:'E.- LL-:|',|_'|_F|¢_-|':j.1_|u1'_-—|_'E._T..i;-_|_|.
tit-nt: |'l-:1-‘.1-I’-2‘.-'I.‘l.“. tilt.’ tetttptaa-.tturt: '|J'..‘Fr|',‘F|1.'|1’.‘.F|_1,'.‘I[‘ til‘ Ft’... is
ll1uI.‘|1 gl'e..'tt-t:l'. .'Hl'| that tlit: t.i:iui._t1'tl:t-5|it_' lift:-1E3: t-,.n_-5.:nt:l: r:.t'

ttt'I!'t't=I." Irutt.-‘.|'m1't :i.~i. tlit: r::=.~tt.-nti.;tEi'_o.- I;_'1_l-1'|_'|_p|,|:-|_|: ]i_'l_-Li ml.‘ mg

.-tctwt: t;t:-rnpn:nt:n1 In].-' tilt; time th: tt-rnpmnure is r-t’_'-
I.|l|l.'|.‘lt'i it: -|"11_'.

E-IJ-ttlttt n'Itl.':lt!:-LIFL‘ til" thc irnp-tjtrt,-int,-e ._1I' ut_-l.'t-t-t: l.|.'Br|'~;f|l.'I_|'I
tat 1ht- t:ltt-t:r:'-.ttg.' -t'rt' sysittits 'I?'r'|ZL-l'.'l.‘l.' it hut. |:lI:21;!1'| at-mu:--.-t-ll.

I-'nr I:5r'lll1.rII¢. -t'.=.lrl'iEr-tt1t:t3t'.t1t-rl trttnsprtitt -til" L-in-g._-ntnc,

u 3-ttE:Ititr.1Lv: J't:ur nitric I.'!I.‘I:l-Ell‘ -t:'_-'l1ti't:t:te. Lttn Ii'l!|:'l.'.|-it mt:
unnuznlrurnc-n5 of HI). [I n-.=.urt:trun.-.-rmItt:t. 111.; !i..‘;|_|:I:|:E'

I.‘HF|'H.‘r }'|Tl.'*:-l.*l'l[ ill lil.t.' L'.I.=:t't_-,|uI:t_'|lit.'.'t t::an ht: tttltihiiml by

IJL3-ft|[?IE':Ei|i:l"r'E illhibjltlm such as [II.IfI'.1-L-:-.'trg-t.‘I'lll.'L.l_', liiist

|Eil1'|‘.1TJIJfl|!E :IppI.-:3r.t I4: he ctuupled 'l|::I 1|'t-t.' |:rJL:I15.|]I_1-|:'l t:-I‘

PuH' I||.'|'|'|I"'- ttnti |i“|'t.'|t.5|iL|1]nl.“.'_l.' tntnsp-nrts the ilihibilur
['Irr."Ii2[‘l.‘l1I:l'.'t|:E'_-.' i:t11::I the ll.!iHlJEfi. frnm the |:1uu::t_t54.t! |':IH_'l.'l:i.‘.I!'

.'turi'ut:-_'- Thr ulilitj.-' tii' 5t|t.'|1 a path mtght hut: t-.1 regulate
[!Il'l'!II:|IJi.'1iI‘Ifl: Dr ."“-H] iii l'i'-'t.t .tnt] lh-:r-r:h:;..- l._'l._1]']1_['I;_1J

it1flttmni.'tlit:tt_ iJ. t'urn;p|ir:.ttinn. for mttttitplu, in :ijti—
gtt~n‘.~i ~.t_t-mi:-uin.-.-. The pnicnttttl ft‘:-t tit-Iii.-in-ing :1 t11t::'~

.tt:II=uli-: Lutrnl In In: Ii"-'-fill |I.il.L'L l.'1' .'LIliI:'| F|FII'tI'I|I.‘i-iii]-_:
Nu-=J:n:r.=.iti+: tl'itl!I3|:-mi fur uridirt: Ian,5. .il~;._-t beet; dc-

m-.IIF|t-'=|I|'iJ:1l5|.1 lu itttw similar iIl|I'I:I2|:i42I-|1tt]]1';t-. pn:t't-rt-ntml

fl-:J1.'t' Frtttn Tnut:-.1.l::a| in "-'t'..‘F|.'!-Siil. til‘ up.I't:_'.ul lt'l hnstwttttcrttl.

Eli-1'1-:51‘ E!-F tilt: I:-t.1llj|.ll]-:‘t1".".-I] t:t.']]5. 11!.‘ ml: is. ptta5t|n1.'ti:t]_-,- tut
5t'I|'I-'1'IE'.Ei nuclett-Sid-35 Imni tht: IIEEIFE, and it m:ight_ but: ahlc

In |'.'H.! Ltuwlttitctl I't:r CIl.'|IF|'|Pl."Il|]flfi with unL:'t*ir:-:t| EH,'.‘|:l'|.-'i[:,.'
]'*~'t:I1 all IF‘-3|12«i['III|]'[I2f!i-. hL'|'I'I-'|."'It".fF- t.i-tt:n-.- lht: 3:-unit: pt-.:—

lhrcnltnl tiiteutintts. Lt-: .-ttttl r_-t:n.t-tirltt:t'.< ttlsn lt.m.- dis-

-;:-t'-'.'t:rn3d .t1 pump gl3.'I.'t:I]'Irt1IIIL"I1'l In the t'-L‘InjLtnt:l.IE1.':t t-I.'tl11
rtrt.-f-:r-:nl:i.t| Hu:t tiincitid tuzrilutrti lht: l'l'll'.tt:-t.'!I!«i:_'i| side tn‘

lhr: tis--sin: 'I'I'll:~'=ifiIl't:i|2hi'.II'L-.ii']1:1!1' hucn thtw.-n ED 1-et.Lrit;t

crnnjtttttttii.-ul .tI:ut.urptit:n nl' 1E'tl:r:'|p1':t|ti-_' .1g.t_'r|_|_.M. _-.ut_-I: :15
t‘3.'t:l~.'-st'Jr.u'in A. '-'|2TE['If.!l|'|'|i|. attt-:3 r.it::-tumcthmttinnt in
5-tun: cltuumstnticrst. ttttrtsst-at nnhtl-tin.-tn ml‘ such itc-

=!E1|'|jfil3||.I ll'i.'l]II.'i[2IL1r[lE'I".-L might I-t: .tn ul-]'i.~t::i~.e :|'.|.'|I_'.-J.|.'|..li t-.l'

Intttettstng IJ1-: -:IT1::t:ct-' uni" titartjrulttr t-lat.-:.-ma nl 1Ett:t~

ttpttutit: it_1_tt:1'lt.~t.

E. IJH.i'l-'El'}' In I'.'J-t- Vitreuttn and Ptzrstttt-rlur

5-'t:gtrtt'ni

Thttt: .-tn: tn ttuniher tt-ftirugzt I.l-t.-it '|-'|-'-:II'l||1.1 lie til’ |JI."l'|t'.'Fl|.

|'t'tr Illa: lt:':1lmt::t1l tit" IlIfiI:H5t'_‘fi |rt rho ir1[t::rit_:-r ti-F tht: t:-_-.'t:,
h-Ul 1't'Ir '»'-'l'IH.'|'I 1hI.'|'“-=I].'!+-'.‘ll|Il~'.' Ii‘-'I:l.~: t::tttnt'.I1 ht: .'|l.'|'||_l."'n'l."|_l L~_'.-
Iupauttl i|4i||'t'|:i:I'lhi[Ei-Jlii-III-I:t i2l?]. Ilrttil r-t:w.=,::1l3.- H111 uni:-.'
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IIIEUIIEHJ -J!’ i!El'IIt:1-flng :tt'I. t."lTt.'I.:I'n't: tJttItt: -.1.-‘us. in}-' din:-|_-[
'lrIE:I'+'P-'itrl.‘Jt1 ill]-:-.'|tt1i1. t:1'np|u'_-.'t:tl HFH1 |'t'tl ulilihititiua,

with tillinlui I2'?t]:n.:rirnI:nl.~i. 5|,'tt:ginn||:g -.tI:n_1ui the l‘iI-It];

I211-I]. ft ttmrn: nu‘-t|r:rn npptntich lists burn ihl.‘ 113»: of it

‘a-Ll.‘-|.I.In2i1'I*:I'.3-I'—']I.'!i!l-F-t! dew.-v: l't:1r in-tpiuntntin-tt min lht:
‘-'ilFi.'*1.'!|.lu:-2. stttli .-t:»: the 'ti:ttt1.+;i:r| " [.j..:tu_:i._1}-..:._i |-_t3,.- t"l:.:-.-

ittilled Eluliwry .‘~i1+'t+1t=t1t.~:l. tlte Il.'lrl|'_-' :t1.1t.'h i;it:‘.-'|1;b|: .-tp-
}:Ir-:I-'-'t:d Ft:-I‘ lntrlltitittlttr imiflattlttiinn [IN] T||._: 11.;-I.-jut:
t:I:In1nl'I1':: r1.fi tttg til" the drug §:.'tnt:'_~.«i:J-t_tI..-it tuid ll: 1.'lH-¢1l'.i tn:

It'tt.'It tJ1-t runtiilinrt t'rt' -::.'tt:-rtt».=.g-.1|in:u.-irul [Wt-1"-.I'l rctinitis

tr: t‘.-:1lIt:nI..-i ‘A-'|I|'l i‘|.'iIl'l.'|Uil'|E"ll immuntidcficicnuy 5;.-ttdnrmr
[-"ii|3*3]. The Ihrrup;-' uppcars to he t-liit:«t-tiw: nnd ‘all-'l:”

t-nler.-ttt-ti ttct.-m-tiing ir.!- -‘.‘|it'li-t.‘..’lI :*».a|-.nt:t-t.~.- and pm-.-ides
isufttttitittd li':It:rt1t"t}.- t:r1.-'-t:l' l1i.'t:t1_'.' 1'.l'H.l-l.'LI|'lFu |,?_'-'.il—2J'_E]_

lit'.vt:rtI.i practical lttcturs 1-nus: he t.‘.I:-|'|:':itflt;::rt:t.i 1.-.-I-n:n

iJIE-‘5i|;11'.l:il"Ig i.'t dt:1.'it:u:intr.:1'l-t'|I:-tii't'tt|n1t“.=tI.iut.'ulu1' u.-It: .123]. For
uttlm plc. the PI'ti¢El'Il'E‘1'l| t1l'lhc tJt--.-it.-t: li.|'H'l-lLI|1- i11|t."|'ft¢|_'|.: ..-t:.-

Jitllc E15 ]'J-I.'|‘3fiI'1'|]E'=1t1t'iLill 't':i3-il'l-l.'l. In 1i.'l-L‘ cast: .31‘ the vjtmgt.-_-1-t,

llictiet-jt:e is 5IJl1Jl't:d |.l:| lhi.‘ 'i1:|-crtj J]'.| 1hr: tt'giunut'1h: pa r,-5
1:|1'dnuiFig- lfil. |I'h'tsi rcgintl isdut-aid t1l'rt:1irt:.;1i1.r;.Jt.-t-jug

is L1Ltt: nul n|'t|i-.1 |Z:|3r1El'ili ‘I.-:i:iLl::l] ficiti anti is close enough

in .'IlEt1w -.":5tt:tE inspection in ds:Inrmtnr: 't't-'|:l-E'l:L tht: :iu['Ip]}'
L1!‘ tirttg I1':i;"i |.'lIEI:il1 l'.‘Ih.'J Ll:-:14.‘.4,'I [I] I]-|'ug' r.:]|::34t.t;_- jg. i;'r_'t".

ttullr.-d by a r:tIr:~::m1tr«:r||ing meml-In-t.n:

Fla. I5 Ulilv-trig 1-.itt1i-ring l|.'Ii:= -:-;'.-t'tt1tttnt |'tI:1t:1.'13t1¢.-It uf il.l'.l H1-
|t=I'-'llrt==I-| :~I.t'-=1ttt:1-::I.i-r~.'i-:::t;'-at-.!t:-ut:-: lll I|it.- L'_'- I..'. l|~'r-nm Rt:-I". D-Li
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In. enter ten deetgtt etteh en eflietent and e|Ter.'l'we

device. are; must umteretatttd the trteehrtnitrtrttt 113' It-'hIeh

drug is transpnrtcd tn I11-t: [!!|.'lJ.|.ilJ' it't[t°:riI.'It' U-II-E 15::-tilt:
debated in me |i[er;1|tt[r,: in-r snrnt: time has been the

relative ir.rt'p-:.trlEI.lII'.'t: ttl’ |.hJ.Il:t-|II-III-Fl I1;-' ptttetive difiutiieln

-.'eEt_a.I_|s that |':It:i|ittt|'.-:-t:| by [he H0-‘rt-' IJIF fluid in HM‘:

t-'iHI'.‘.'II:ItJ.'1 ttee. t*.g.. FI.et'. Elfin. 'I'e rlrediet the get-rfilelfifi
dL-atrihutiun t:'-'t.-.n at ete-.tt.j_t.' i-E113!-I.‘. ed" drug relettfietl Frttm

ttn implant err an Ii'|'|ll':I.'t'Ii|.I|'I!‘.'3.|. i11jttt.'1'tIJII. 4::-rt-I3 must flpr

prt;tn:,_t-me whteh rt-t' these |'l'I-t!t.'.|'lt'l.:l'.l'i."t-Tl'l!r :it-t. |.I.'| wurls. U1‘. ate-

uppruptiultt. their t‘E:|:ilTi'I.'e h:tlttn-:t:-
The cenn-:]ue1't.-rt thttt 1:4.-rteeeti ee flew may [trot-'t:le an

important enntnhttttnn was |'t-.'t.-it::i upun l'JlJfi|3f'r't'lHfI|'|2l

ed’ the diet:-ih-utiett n-|'enllt1t'd.:t| [tetrlteiefi end its evalu-

tien Fellnwing irt|..rtI'riLI'-r.':.1I ittjeetien [:’.':'-‘J. tttteh ex-

periments cnnltl h:.tt'e been I:t'_'-t'l.'IpIiL'.':'I'|.I.t-J h_I.r the lttrge

1.-'t.':I|.|:lt‘I'It.::-i Lltttt I-t-'eI'e gtirl-l.‘FI't"}' IFI-Flillflil. wl-“Ii=L'l't miehl |1i1‘t'e

ere-atetil arttlteiu] flew eltttattteie in the vitreetus gel !11?i].

t'|nt:I_.’nr by hEtt:J-:F|t1tIt- I'.'|1Jl IJ1rtt-uflt the tt-Etttlle h.E'IIt! IEIHI.
‘til.-'11-an ||]1|'E|t.'|1[|::i| 1'n_1'n:I:tinn L5 prrflrrmeti []'tt'L'tI_Ig|'t the

eupt-tier reelue tttttsele. the ltttter eerttpheatltm it-Ftlflflrfi
In he 1'n1'11imi.'.:t:d. ‘t'r"h.:n fluttreeeentty labeled ttttit,-'rtterti

.-tn; injected tntr;'tt't'trr.'t1l|'_e. the :r.1lit.:: UT r.I-::I]}'rt.'tt°.'r Jlt the

.-tqueeu:-s -.-ereue the t-'itr£tI.'t|:iti ettwtiee if interéil-'1':-' t=|H‘-*-

pnninnel tn pelt.-me: n1:_'rJeeu]:tr we'tgJ11 LE2‘-:|'i. 'I'hi:i
ttttggeets |;.I'lJ.I.l. the ettreeue ettt-it;-' ie eseetttiallgt stagnant

and Iltet passive -I:11'|T1.I:~:itttt ie the fl'.l'dj-U-l' rt‘-HII.-l3'l.' cle-

tet-trtlrting rite flt.w.- u|'uI1'_».' ttenebintte agent.

I-'.|1'1-nirtetien E1-errt tlte t-Ltreeus -tIht21:t|J‘:3 by -nrle ef

twe pttthwtt;-'5. Tins ettn he vietuelieetti 1:1.-' ittjeettttg

fluureeeettl etttttpeuntia ant! examining the eun-
eeetretien ntietrihutien itt J'rt:u:tett eeettetttt t1|.':-teinerl

tlfiel tt steady state I1:-ttt l‘:-t:-t:n eetuh-]i:tht'1:l [EH]. 1fThe

tttejet t'n.'-ute wt“ elitntmllien ie 113' meereu -.1!" the re-

tinu_.-'n:hereitJ. at steady state the lewesl eeneenlrntinn

|.|.'IJ1..I|-l,'|. he in the -.tre'r:tit;t- er the t‘t.'.LiI'lit. The I:.‘tII|][iZr|.||'5

etteettetl in 1'IeI2en tteettens e-I'l1'II: mhhitt eye ubmined

utter intrut-itrettl injeetiett er" flt:n:u'eeeet'1'I exhihil thiti

p::t1.lt:rEI._ with the hightrt-cl: emtcerttretitnn itntneadttttelg-'
hettittd the tent»: t1-lg. lfi--“H. ffnmpnundfi 1101 -‘hi-'-‘fit?

clitrttrmted thruugh the retina etttt Ihe e1'l1'em.e«' by

pneewe t:1iI'l'ut~.itrtt and enter Ute p-tzretetmt :|I.'||.II:I2'It.l5.

t.t'|:1t:-re t]1:.-3-' :t.rr;- tzltmtntttcd it}-' the nttturttl ;'Ilv:J.tJLt::[ittIt

and uutflew e!’ atqueuee ]1un1er fn :-u.te1'I .=. Httuutinn.

the cttntrture weultfl be p-erp-etttjieulut to the rettnn.

-..e|t|1 r]-u: hi|._tht:tt.| t:-at-rt-ee:11tr.:ttitt-rt Intt-unit: the !l'|t:ilE DI" the

1.-'i.[l't.'I'..'I-L13 e:te'tL_-r '|'ht'5. appears ten let: the ease Fur
flut't-rt.'.t:1:'e:n|!|j.-' I.-theteu deetr.-nt pull}.-I'rt-El‘. wheee eel‘:-

1tt1.Ir_=. t|:t:1.:rr:.~t5-t; in mncentmlinn Itte.-ttItJ Lhe |'l_';t'LL|.L5il.1-

met1t1:u':tIte [Fig |hB't

‘I.-'.-at-iuut: ertie-lee have ettzttttirted tlte p|1ttrI1ttten1t1-

nut: Ltuti nl' F|unlt:.=.t:t:rtI l:I.'!l.'I1|'lt'|1J11tl‘1' tn litt: I:'_t.-'-:.*. 4.1I:'I-'I."It.I1‘I1Itg

Page 32 of 66

 

Lung I.-t II-

rttulitetttutjettl 11ttT-E|t’|‘i- I'm the h-leetl-retimtl perme-

ubiljtj.-. mainly in t:Jt.:-5L'-El J't:I1'rrt [E3 l--33¢] '.'-Iere recently.

eetthisttieeteri nutnerietti mt.-thede httt-e been det-'-elep-ett

tehieh 1'rIt1-del the genmetriettl ttttzttemicel und :3|I!.'5i|J-

Ittfical features ufttte e1.-e tttet'e eleeelt-. Teje et al. have

applied tht: mt:l|'tt:ei t1-E [int:t-: Lu -U. 1:;-'Iint!t't'ttal1tt-t'I-El-t‘.| ttrthe
eye to ttimtthtte the l'!IiI:'I|2ltH-If‘-i1't|..||!t't'|'| r-Fae‘-rerul diJTerIenl

eernpeuntle ueit-u_a etttt-mpertttteetstt Fertr-ttn en-rle [EM-

l3'%'j. Htgun more n:t:t:nI|;..' has I:-een the ttppltetttittn Eli"
finite elernenl ntethetltt. .-tt times humeseine the newer

er '-'I:r;-' eeettiettenteti e-e-dee tnttiitienttllt,-' ernple-:.'er.i in

mndcling .::I' fluid dynamics and Ittes-5. ttattsfer [24|t-
1-15].

The power of tltese !1]tt1I'|I;'td:i For l3t':I:t.1T.'H.t:|.}' ]1rt:-

tiietmg the t:l'tt.-1':-tet'ttjt.t~rt uf drug it: the eye it: illttstrtttetl
in Fig 17". where finitt: clement Hn.u]3.:ttitt '|-’I-'i.'l1- ueecl |t.'I

eitttulttte tlte E:tt]’.!-EIi1't1f.'l'l[5- t:-I" Red". 130! [F|:e.~rF']ZIE was

used. we-e-.pdeee|uLiene.etJtt1}. When the retitml per-

n'tt:u1'ti1t'1g.I I5 high. the t.'t.'l-l'lItJLlrt1' f|:5|.‘I‘.HlH|.‘ tlttt E:-:p~L'[ir
l't’t-ttttt-ttl result For fi'l1CIT'3'-W'CiE|.. with the highest

eeneetttntttttn ::tttttet:11'ete|}' hehind the 1ea'.ue. When the

t'.-nI_1_.r 11:t.|:|'l‘.|."J.t].-' .1llt:t-tt-td 1'1: ihm ugh the It}.-'EL'-'lII ntetnhre me.

the t_tt:nnit;t|.I|,r5 n::st:m1_'I1: three: t'.u1'tt:ai11t.'tJ fit-r thr: |:t-L:«['_tIn‘tuE1'.

with the Itigheet emteenttettten :tt the reel" of the

~.rit:-cnu.-t I:Ht'ilt_e. Either eh;-eittlegicel detuil-1 Included in

sjrrtttltttinrts hue: hncn the |'t1.'I:I:I'-t.'t«tlt_t.I1't:1t1IiI::-'. of Ute :t-L|_I.I-

eette ttttttter [Eel]. the irtI‘lI.tet't~e-e e-!' the dlreelitteiililtt HT

rt:]I:u_'et: Fretu .-tn intrttttitreel tjeeiee [E44]. and dynamic

pztrtitittning t1-I" drug l':It:t1.'I.'t:t:t'I t-'Ltt"tt.tu5 vt:ht:tIJ..'tt' tieetle-3

[1415]

Numerical :ittt|'Ifl':1|Ih'.Jl1 Ittetlm-tls can prtwlele :I I.1tteI'u|:

predictive Et.'I-I1-l l't1-r 5-'i2|'.l'|LL|.L|1.iII'|:g drug reieatee frnm et1m~
plc:-t dt;t1.'|»:e:'-. [3-I1-tn:-17"] and can :_l1tT| [rt ttpttmizing I.1e'-.'itt.E

tid'5l|;111 tn t'-I'u-'eit1e :.ust:t'1net‘| eeletttie n|'e1rI-15: under iden-

lieeti t:t'tntiiL'it'In1i. Their preper use will reqttite eat-ef'ut
eh.'tr:teten':te.tittn ef the il'|‘tpI.'!II'tI.t1't[ phyeielegiezti enn-

~..t.ttntt.' that |-="I.1'-'t.‘|'I.'L the tlt5]:I-esititzrrt t:rF:t rlerlicuier drug

and may irui'teute the ttep-.-1-ttieneje e|' ef|ietle:.' en iI1-

eltuidttttl-ta:-tnelit-trltanl ‘.-'H'l'iJ.t1.tt'.In [24tt.l-15!]. Mt ettttmple

t:ul'th'r.'t it: tlenttmz-tt':ttet| in Fig. Hi. The steady-Etale drug

rt:lt:H:tt.' [Ir-ufilc Lt predicted fer tt ht_t1.tethet't~ett1 eitetllnr
tntrt1t'|trt:It| t:1:1.-'It:e, 1.tI]11r_'h ]'C'JI':i-.1.!iL'.5 drug from tint} t't-HE

tide ul :1 titted I'.'tIe. In the example. Ihe retinal penne-

;J|'.'ti.|i|:_'|-' was taken te be -1.5 5-: 1t2I"'ettt.-‘e- ttttel the dtfl'u—

-_'-1-:_'t|1 4:-r_t-.:l'|"|-t:Ic1'|T '|.l.".'LHi t‘: ;-r H1‘ " ::I'I't"_.I'e-. 't'a|:uI‘:5 atpprupriate
I'm the t:1I'tt[_e e_:trte'_-'eI-:nt'ir [I-1-=1-3. The irtfiuenue uf lt1rdrU-

dg.-nuntice u[ the ..tquem15 ]1t|I1't-II:-t‘ were ttpprmtimated '|'t:.-'

.;t.p|':I]¢'ing tt pt::r|1'I-:uI'tIItt'_e I‘!-t.'ti|L|iI'II'.Ii.t.|.']."t.'|.'t|il|fil.i.'DII til: the It};-

Ieitt .-ttttteltts. in whteh the eletttenee ttfd-rut: there weer‘

l[It'.I 'lttTtI3fi higher 'IlI.u1't that t’-or the tint; at the retirut.

I"I.t'tt |.~,:,-cues .1n: Hugpmted |'.'u'_-.' the Fig LH. Firm. the

drug eetteetttrttttntt ill the tetinul tiurfeee t'arII:t- I’:-1r‘
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Ill l_'Lrrat-:-urn L‘If f'|‘|JI.'|I'I:'5I_"-EIH i1lfI.'l'I!:iiT}'1|'| |!1'I'.!-iI'.J.'1'E 5I'.'I'.'l:iI.'|l'I:E I.‘.If lhfi I::'l‘;I|:'r:|I: |,:}'|._' [11lIu-.1.'|_ng [5 |_|I_ i]|j|3|::]I,'§.|1| |'I_I—|:||;_“'E.':|_' 5.;-.|u|_|_,_-.1-|_ jn 1|-H:
n:L'n'!n'I3 '-'I1r-:I:|=L‘- I:-J‘-:il:-- irli-2‘-=1if!-II WI‘-=5 L‘-U1: IJ1H'I!I:=.1 through the hIJ|'I-.'nIIr re.:»I:1un mu5I.'|I.-. I5 ]1.|ZIl.Lh f'I.!I|]L:-wi1|.fe; nun.-4,-L-u-|111r I]_J".. _=.u.tiu;u
t'|uUm=-‘c'tI1- J" d=l1~'5- I'fi|J-’='WII1:r: Irllwznn -:1I'".l“.- FIT!"-J-:::Ir.m. n-mlcu.-ulsu '.'-:i.gh1 :5E..:rm .:Fm1;. mg‘. '.=:5r_I]

un.h:r.~: :1-|' mugnitmin: dupending LLp-nrl. prnx:rn1|_1..- 1;: the
i|'|'||2"H"I|1|ZI.‘:I2I n.iI:'~.i:.*I.= I}e]1-:m|1'n_|.g 1.111-nn the 1I:1_|:'|:':1'|‘I-uc-_'uL:|L'
iIH:|£:1 ut' the drug. li.*:!i|J|:fi t'.'Lr .'L'wn_-.- I’:-u||| uh: |J..:-..-11:1:

1I1.'1._1_.- III: url-l'|.|:l'If|:il|¢1Z|._ 1-1-'11::'1'u=.'ufi [1'5.~.u|:5 nrazr the +:t|;-.-1a;:a;-

TI'IH_1r |'II:‘ I!-'-r'I.tI1II;.'LI[-.-:-J mud in danger r-I'1n_I;in: I3fi.p:[I5I_|_rI_-.,

.':'H.}I.'I..I1'Iv:J. lherl: 11- .1 LI.=.'u|'L1|d dI1Tun:r|-:3-a" in :_1'..'I':r:-J|;E vitr-
eous Il:'u_L-. r.'nn-:I:rHr:=:t:inn Euzw-':*.en Lhu I'r.-ml -.':rr.1|5

hawk-|':1<;ing «.1-2-r'I.m~. wirlm uh: hlghcr .'wn:[uge cu-..-
L:v.:n:rul:'::m n:-mlting Erum ha;-_-1.-1.-.-:|I:Li.-. plu-::en1cn1_ TJ-n'_~.

ifluslralcfi 1|1*: i|'l1F‘|I.'!I!l'|i._1|'l-:.‘I:." n-E" genJn:u:I_riI: I':_u_'1nr_v. when

Engineering .~:I.u.'l1 v.1»:'1.='u:e5. In L11.-u: :|1u.-;,- impact the
-1'-traage .mnJ Iaxui I:-:In-:.‘-:nlr.1I!1'nn:: .-md -durifliun uf

i’|I.:1I'-:I:'| HI" IhI:r.'L[I].-'.

l~'. E'II2rflEIu.-o‘.ivI.H-13

In cnnirlusrnn. I1 :~:F:m1|-:1 he i1|1-[2uIu'::nl from I|'II3 discus-

.=.in:II1 of the mt‘-5:.'I1 |:|-[:i:.1n :I11r::-.'i:I:m'£:~i:I'n:a. t11.;1:, .-|I:I1|_:-u:E_-I1 Li-1:
|'I'|i|._'|L'|T FI::1Lu:I'-:5 influencing Llrng -.i1:n¢-1:3:-rp1lu_an are 1.1.-ch

km:-wn. IrnrIII:rnI:rH::I.|I:1n -:11" a1 'C"|'.|-h'l.'['|.'l'l|. d-:|1'1.'::'_I.-' ,=.:r:m;gf,
ii 1'Ii_I_£|'Ii';.I i]'I:‘I:'ii'II: fi.I-I' any dump-nund. unr] m-.=|||'_..- uri-
-’Ih|+.='~.¢ 11m! 1:1 be ud,iu.l:t=:d I'M 1Ih:ir 2-'=ignj1'Ir:.'mL 'mflu.::::u:

un I-I||.'I'.‘il"!|'|"'|l'i'|fi annl Innri: i|11|'=-LJr1iml]]r, nn |'l1{|-:1'I.';|LI-

uhilif}. in Jtd-L1J'lrI.IJ1. I":-.1m Eh-u :1u[.-.g-..-.:tinI1 n|' :|1-_~ mule I:-I"

L:-L‘.LLl:Ir |'|-:-'|'-!T1'|~|3|:-'|'|-'|I'|i'II|.'5-. IJE!i'-.=I:.'1_'.' slrtllcgicl: will .-Ii.-an |n—

cludc n::nn.<-Ia1~:rI'u1m:1 r-I'1I|e dmiag: Fnrm .Im_f its: eflieact on
|IJ-Cit! 5'}.-.-I'.:'Jl1i-.:L1n1| l:1r[.'_:I:1 p|'L:-:rrI1:u.'u;_|]»:i11-;:1iI_'s

I":'n.1tl:.'- I'rr:-ru Iii: m-.'IrE-.i|:r|:! rr:!5-I.:'.1rI:l1 in1-.'- lhn: 1.".1|'|..'t_-,'
HF 1'I1|'.‘i.'3'H1|'|-|:H!Il5 |'n;n1 mrg::mn-__- un|1L11ufrn|». drugs 1u
fir.‘-u.‘i.‘iTin: Iisaue-5, I11-L'i1llE-i Fur InItgr:L1|||-lg. |-.._u;|1 |'|_|_g:_|1-.1-

1i.w1;.' and 1i1cr'.1||;-'-- -:nn'I1'-1n.uin::-ma n.'-F -::|T¢:i.=l:\» '.Ir|: num-

.1~.':Ii|.u|1-I: IISI. 1T.'I.'r[:1Il1|:'y. the I:-:-1'-nh11:u:|ti:;m ::.|'

I1}.-'£ln1d}'n:1II1i1:é.. |2'L'[|.!2|'.lliZ|.'Ill nr .lilJ5-.L:diI!'l.I,'.‘[I |~1_-|-._--..|sr_*-_ an-:1

dI'1'"|'u5i-L'IJ'|..'1I car E’:-'I.'l'l m_'!.i'-n: 1ra|15pm'[ mm |:--._-, n:_'1_1|11pL|_Ii:-.:I,

I.hI:ir Infiucncc i.1|1|IJL'|j2IfiE-:‘.'d. um! :-:.LHn:: -,-pr,:iri.- u_1r_-ti.
rirncic-5 .'IIJI.iII.‘.5-:3-n::I:I. N-:Jn~'..'Ll:I:|I.':1:1'. rn:1n:.' :|:1;1||L;|._-:51-.|[:._-.;_1
:l:H-:.*ri.'|-.“.1'L-.1115 may n|'1I.'n intruuh: un-:1 :«l1'|1 luu-.-I: |.J1:.' Fcld

h.I:im|u;~r Ll-::J:::I1v:Jv:n1 on :':'n]1II'i1:.-I.1 us.‘-eflssmcnl

1-“II. M.-t‘."'i1?F.-i['Tl'H]H[i

IC“DNEilIJEll.-1'I'lflNF.

31.:-i';i:1.I5J.*. [11-r_' -:I|TLu::j:LI |:L:nm:|'u:'m:'.|ifl In:q1I:iIE' .Lil 1upiL':J||_-,-

mlmsnisclcrcd nphl|m1m1c 1ncn:lim[i~}n:.- 1:: tn: gm-r-,].:.

TI'I-'ll!11J1'I.1-a.'|1ilr-.'r."~' I‘-I" :uI.I:I.'|!l I.'lI|l.'l|.i.L:i.l|iIII'II'lh F|'|||‘il I.I.'».'Jgh nu-

J1:u::mLLs iJ|lu:rn:1li'.'I: :1ppm:-14:|'I-:2-5. .151‘ I113]. qJ::5.ig:: manu-

1':.'I-:;l1I1'iJ'I_I; TIFD-Z{.‘dl|F|:.5. IIEI-.!aIl|;-.'. .15 pr-:.'F.'I'I~::v:J l':'_-.' :_:.u:-|ut
n:guI:aI~'1r=-. r::«irn:v:iu||_-.- us Euru1-u:- .:l| up:-.1h:-1In1i1 |=|'n-
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Retina

HI

anEraum*- “E”-"E‘“‘-‘I-"P"*:"“"“"" c.n::ur.n-:Ir.rn:n.:1-.1r...:u:n:n:u-:n:n::«I.r:r
I'I"III'I

V‘: Hyiaid Membrane *2‘

I-"lg, 1'.‘ Finilc r_'E¢:11r_-n5 |'|'_|I10df]|_|'_|E -ni -.:u_InI_1-n1r.'|||-;1n Fin:-I'|!I,-:5 nc.:'I»:l:I,|'I.Ii.'~I.|"|L"n'I -.11'n.I1 |_"L'II|I'iI| Il1l!:I':.i'I.'I.l!L1I1 I1I.'|]Il_~i IJ'!l;I-I:I.'|J'£I|.'l l.Ifill'Ig I‘-I|!.'|IP'U‘IL'
-.1. |'.' .1l|IJ .: II-I) gt-:-rm.-1I'i-'_ nan:-J.1:E For the rntlhil 1:_1.'r: .-iInIi'.I.r |L!' Rel" 2-H. -"'uh-i'Ir-4T:-' I.I(II1-I.‘-I.'TLIrIIIiIr1!I =II!IiI5-; |'II'Hl'I-."I+l EGIIJEIIIIIIFIITIIJFI I5.. . . - .:3n - -

n:i|_|_'I:.I."I;_I - 1:1] l;_.q_1nLuur-I nI' Lirug mn-'_~I:nIrutu:-n 5Lrr:uI:::-:u:I |:' h-.:uur:. .u|'lI.-1 In]-:~.:I1n:-n. amllnnng rI:aI5I.tniI.h|n: '-':LlIJE‘h-' ' ml‘ III: IJIF
Imzig-n l,'|_'.i['[T|I._']|:1'||: I:-fI: '- ||I_I"1' cm! -.' ll :lII-".1 r’-:.'lJI'|..'I'| §".'I.':l!'l1l'!II:fl3I:Ii|§:I:].I |_:..'- ‘E H] ' cm -5" 'I t‘-:rrIlu-:.Ir-as-:;I:1n. Penn-:uh:IiI5* -2'l'LZI"|.|!§5- LII II:!TI:=- all-L1

L13.-].;u.J |1'|n:r.1|_'I|'u_nn: I5 IL5,-.1_1n-u_-:1 111 Hr nugjggihlu. [In Sn':muI:Lt::-.i IZ‘IvlIIi1I..'E|'|.HIl.|I|.I.'II|'E pr-L'-ti]: I-I dz}: .1I“tI.-1' II:_|r.':.'l1-an I111 I"|T(.'-LI-I.':-i_IrIII'I
[.1i1'j'1_=.5i.;.n ._-.;n-_-Jimgnl I5‘.-' H:-' ' I.-J15" 5"g._ L1-,.5.-n_:m1ug rum n;:m:3I pal-me::h1'ii1g,'. and i1_I.-'|-I:-"L-d perm:-abi1It'_-.I 2.3 In II.'I" urn 5' '. FIIEIILII
n1e:rt1.:n1 me-5J1 uazd is .~:!1n'muI1 II1-: Ln=—L-1.

u:l11:.'|5 wnuld 114: L::n11i11.n!ig.- 51.l.'l'I:I[:n!'I'.‘=IJ. in the lin-.1|

puckugpng hm-41.u5c: it -LI-|"fI;:'.*:=, I|1I: hrs! n:I'I.a11I.':: I.1I'.15E'.LLrEn,-=r

patients uf [In-an 51:-r:IiI{.-. l11I3ITI3:I:l.ThI5 wmiId rulc pm

.'Lr1._1.- :.-I.IcI:p;1'I:: fI:I'-n-::r:5:<irL|.'._I I'D-r l]1r_' :rI.i.u1uI':1I.luI'-I.‘ {r|' Oph-
t1au||11L1; r:-|'r:u:IuI:::-:; I'|.r.-wr:'-r‘-:1". 1h: um: :1-I" sterile Ji|Ir.1IiI.“:::I.

and.-‘L:-r :35.-I:-r_~[1I: -.:.1se|.nI:I]3.-' I:-I" r'.I].'II'I1.hfI||'|II|.‘ pr:-ducis has

I"-5:11 .~'.|1nwn nnl In cumliluu: .1 I'M. E-LI public I'I£".1|[|1.

I1 is. -i.]I.Li:-3 1.In: rh.'L1 lh: mrL1.p:::-I»1'lir_111 {Ir lIlI.':

p-.In:I-.aLgiI1g of an -;'Ip|1th:LImu.' p!mrmnc:::11r:I::a| WI” 5|-:rI-cl
iLw:||' In 1|:rn1ir.I.1| .'1'I'r."|'I|.IP'.iH.I.|.'I|IL l.|11: .~.'ItIIpiI:‘.*i1 l'I.'irII'I III"

|1m|1ul':I1.:tIIr4: :1-t" -:tr.'ri|c '1-rr:ulI.n:L~i. Unl} :1 I’-:1.’-' L11:I|I-

III.-Ilmju; drugs 1'unmI|.-1i»2«rI in 3||II['II:I'.! III-]1JI2'I'ILL‘S r=1'I1'r.'1-::i

::r: :1'I:1l1-I-.1 In n:.1n1m|. rJL|.|H.I-EL'al'|."I|'IE |.I:'|:Il§"II.‘1'-:llUF¢‘i iIT'II:1
iiIm:.-'. ||2|"'{_I fur II]-"I-Iflrnzinfl. F.r.iL'I'L |.'luI'.'i.'.1.-I'If'!-iI:!1'[L1|1l

uzlrugs ||'LiI}' he pr~aI.I::II-.=I,gm.‘r III glrlss nr rrthcr l'II:LII-IlL*-

I'I.1ria!I.II1'1.rn-r-:::ii.-.I:u1I pLtI.'5-:ugIn;_1 .ItuJ I1!nJ5- I:;iiI1 III.‘ ‘iI1:I'-
:'1i1'.L~1| in 1|'ll!i n1.'|nnr_-r. IHIE :_'::-n1.-::ni::nn;:: uf q‘.I1ufI1i:;

Page 34 of 66

di5'p.111::lnE_ hnltlua lfi ]'|-I1:-_-I.-33-‘|1iI;: |.l.'lI21J.l:|.' LL-uing mu-darn

pulyuiuliuas tI:.:1: 1-usls: he-at +1-n:t'<JI'n1.alI»:In with prnrrcr

s.tr_'rj]:i3'.:-Ilmn 4:I_».'r.'1r:5.

M-a;I-5.t n]_'rI'||h:|ImiI: |1rn:'IIiuI.:Ll._ |'Ln'.H:'.'I:r, uunnul he heal
s.t»:n'I:iz».-,n.t. In generat. the a:.:III«-: pnrn:I.pIII.' is nnt puni-

cujariy +_aLuhI: Lu hr;-:;Jt, cilia:-r phg.-s.ic:LII'_r nr chemically-'.

|'-..-'lu|'I:Iu;wI::', 1;‘: imparl 1.-'i5I'1;'nni|I.'_-.I. uqucnus }1rcIdLL1:I.I'. are

gI.=nr:ru||;- In-rInLLI-.1:ed with the II2u:l1:.=I1'I:rn :5!‘ high mulc-

cular w1:i_I5I11 ‘I'D-I.'I'|].'l!l'Jl.']".E.: 1.1-'h:IL‘I: rrI.u_'.-', 1-Iir11iL.’IJ'|}'. ht HF-
I‘e:'iI:Ic| :I:I'H.'r-H:|1-' by I1I::II.

Bet‘-.1u:'a: '|.'I'r mesa prI.:u:i1II:1 scnmfnviracfi. mm-L Uph-

tlmlrnsl: 31harn1u.I.'.I::LI[:ica| product: are :1SI3pIIiI.‘.:I.]I3.- TI1.Ii11-

HI":-n;n.Lru::I: and fiiII:1:| inl-.1 l'|]'IIi"u-'I|J|.lIi]j- at-uriliefld

containers in zmeptic em'iru_'II:mcnt.=; aasing II:-L1-rt:ic filling-

:a11d--_':JF-plng L-::-::h:I1iqu::*.-5. This is the‘ I:aI:'rI.3 I'nr I.'I[II'|TIlfi|-
nun: -'§.I',!III.|.I;iI'_Il'|lI_ I:u.I:fn:n5innIi. .;I.nI:l n'mIn1L'rL[:1- and im-

ciuliiceti |iI.'LI]ZI]'IIi_'r|'III-E].- 1'3 inmiwxj 111 II'H:iL' n'I:n'I1II:-JI:lI.111.
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flphlhnluflr P'|1.nrma-1::-u'r'u::|E PI:-uduct-.'
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-HT

 
main: 1.213

f: 1.2{J

E : 1.lJEJ

cl : l1EI£|

I: : Eltfifl

h : Ildfl

a : [L23

min [LEIEI

Fig. 171:

.-"all pE1-:-:Irn1::n:n:5I1u:u.] 1'nan1.11';.'n::1:I:Ir::I5 L1r-t ruqnntrcd to

Ii:-llmr. Current Liam-:1 |'~’|:Inu1".m:1uri1:g F':“:u::ice

|.C'G['-'1F5] P.¢rI. lifll l.'_'u1'J'1:Il[ |C'rI.‘I-tld MunLL|".1-::l1.1ring

Pruclicc Ln h"lunuE'un:lurjng_. Pn::Ir_'r:.=i:i.ing. Packaging, :::-E

Hn|n:iIn3:nI'1.1n:Iyc; IiiI:11n:r.-II Fart 31l—{.'uI're:r1.I; fjrmd
1"-1u1:ILIl'a-.:llIl'i||g I‘:'.-Lv.:Ii¢-I: l'+.2«r Ftnislnud F|:1fln11uI:Eu[in:::-.Il5.
RIF.-|.IJ.t'TE-i can ..1I_'-:.'::5fi mu-n:' Infflnnalltan fi'c}m J-'D.I"n‘.l;

mrhmc an I-.'u'w1'd:I.gr-1. lhcs-2 E.111I'|I211|1I:t'- cover :I.1'|

-.a:'¢'.««ett.~; ml" m.-u:u1'-.ncl1:1+: M]:-ha:11I1.1:;eu:i-ml prudutis.

A. Pt-Ianufacturing Em'irt.rnmI.-nl

A-.'~1dc 1'rc-111 drug :=:Ir'rI]r'. ~.'~r.=L|.'-I.|H;-.'. :.:I'!'u:au::g.-'. :I.:rad 5|:u1|1'-life

I.‘-I.‘-IL::'£[!::r.1li-1.1-rI:1' u1:5IJEiL1[::IJ 1.-.':i1lI 1I.:-nilslly- pl L .Ln:.l 1:I1.I1Trr

1:af.I.1-:it}'- Ihv: rnujnr -|.‘|-L‘!1'i.El1 c1'itI::rin nf :-an I:phIh.'|]m:in:

pharn1uceu1Ica1 r-rnducr urc 1hr: -i|I2lI.'Ii1|I.'?|llE|| '5-3!:|IT]r' cri-
I:n:ri:: ur i1[n.':1‘i|i[}. |‘I1‘E5-:'|"r":Lti'-'I.' v.~l:i::u::;-, ..m:l 1'r:-mlnnu

l'I'L:-m -:.'n;!I'un::-uur‘. foreign nurlzi-::uJ..1lc nmtlcr. Flirrcnt

U.!"i. :i-H1L1-IiHT-|.'|5 1'r.IT Gnu:-rl h-1:Im11'a-.:1unnJ_: Practices

I'ICi|"-’[P.1Jl2:‘4]]j:rrm-1'-:19 t'm'1he use DI’ spcuzully dr;-_:i_u_ne:J

1'."I1'-'i:I'-:J11n'L-:n[.'LH:].' I.IIL|-|'l|.Fl!I”.L'I.1 :Jr1:.'1:1' |'v::Ir the manufacture

uf stcnlc |.'Ir5r.-::- -'Lnv:| :=1n.'LI2|-'-'1'-lumr: In]-r:cr::m5 I'm" torn‘:-

irnil ~:1n:ri[ia:J.tlv.'-1:. T.'r:v.=-.—u.' 1.'|1'-'|I'I'I-||rrlI:rl|lILII'_'.- I.-I:-::1ru!]e:I

I|uJE1:l5 1'nLI:iI: l.'l.'!L"L"[ HI-u.' rI."q.uiTun1-2:115: ul' +:la.5~:~ H]|}.C|[H'.|
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space 111 all aim: 'u"r|'|-=.‘.']"Il -III-|I'|1 -:u:rn[:L'tnn3r5 -.1::LI ciusute-5

iH'|.'.' amr I.-.I.]'H.I':'|:~Il_. Ia-r whrru pm-'.1u-:1 I'I|:Ilng-.'LnrJ:-<:.1|111i11g

L‘-prrulinm: J.l!I'n‘.‘ rrrlr taking ]1|.1|:~|.-. Th: lutlcr un::.1*: must

mcct 1h: rcqutrcmunis 01' L|H.5:i LFH1 :+p:1»:4: 135[] .-H5
definrd in F£d-mu] S=.:m»:j:.uv..l 2lII'5|'!-I. clam. |LrIEI.I.'hEIIIII null

HHJ fi|1;11.'x.'5 L'L‘-main nL11 mun: than IIIJELIJLHJ ur IIHIJ

[mrI1n:lI:.-1. rcHj:rr:1:Ii'-'I:i3.r. per n:u'n:In.: Fool ni'.1:I n:'nI' it dies:
I11-i-‘-[Er of I15 pm or lunger The ran-:JrI-:4 uh.‘ ul:-au n.-Fzrrunj
Lu lhI.: E-l'i.li.".'1'|Il S'lu:I:Id.i1rd E195. E939. Fur rlun-:iE'tI:uiLL:n »::IJ'

-L|t£lE|H_1-'|_'|-Tl'| :n1.rirnnm|:n15 {}I'I;:1'I I|'H:§-E‘ I.’1l,‘..-ii‘|_.|;|'|. c|'ih:;ri;|

ILTI2 -:-nllr;-|c~:| will‘: Iammnr :1irI'Tr:-w v:L~rme[:'-:~.'~ 12:‘-2.233-]

This. S[.1U-L5ifli'.'Il.I.iUl:l |J|.’!l‘|l*.v 'I'ri.[h lulu] purli-.'lf:: I.'I.'uun1§ um]
dun:-.-c ELIJI diFl'r.'n:n1L:IL: hclw-:|:rI. '.'::I|':u|c amt! nr'In1.ri.-'Ll'I5|:

r=:nrHn:Ir:.=-. E-'v:n.'h:rHI 5hLnn;lr1r:|: EH9 was pmm11|_gnlu:d at». .'|

"l1u.*rd'.Ir.-m:" ur I1L1=_-::|m.1::u.:-.=:J sjreuifiualicnjm far lhu .1E':CI-

apu-::-: il1-|J.|.l!'il|.'_'f and has !'::I:Ind .H.|.'|]1.!!I::Hl1-:1l15 in Lh:

rt-l'mrn1:—n:r:1.11H::—e| inv:hI:iIn-' -1:: :1 tn-nl fur t|1-: vfscfiugn of

.-z:«;r::1:Itiu.: and jmraicle-i'reu eI:'.'i:unInr.'nLa_ E11155 !L'II},flIJIII

'CHl'L-|J.i.|ii1.IELS can be 3I_'I1i-.*1.Ir:d in [hit I.‘-it-m‘-:.-rLti4.+112J13.' dc-

.=:'rE:_11:;::.:| -.'.Iv::.Inrnv:In'|, I.I.'h:1'c prnpcr fi11r:;Ili<111 nf nir -:1.I]'r]1|j.'

amd ;1d4:n.1uutv;r tLIrrLn.wn.:I l'iH.£'R UJC [11-::n'-'nLi£:Ii Cling lfllll

Ii'.'lrl'L1J.i.|i'iL'l'EL5 mt-1' upfln {‘LI-rLL:L'mI:r';- I.2.;IL1 bl: i1I.:I::I.:~.'::v:.1 1.I.':1E1

prnj1|:I1'r' ei4:.':I:d HFI-".-5|. |hI_I::h-|:l1"|.|:i-::n-.::.-' |1E|l'liIL'lJ|.;l!I.' um

Illmrcd 111l|.1irli:1|' :m11c::w !eiI!J1||.'-=I‘I2’.':3- U'£!j.'H."f'III]i||g ml the

I =
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-I-1!-i Lillfl til 11!.

cl: {ILD32 g: 0.251
c: D.fl16 f: £1126

0.003 e: O.flE3

a: 0.EID-l-

FT 
R IV’

L Hyrioid MemhraneJ

Fig- [It Flml-: urlr.-1:1n:nI m~1I.|n:|1:n:-:~|'-.I1;u:J§.--r-l::.L:: ::m1-:::I|:I:m'r-n |'Im|'|l-:.l..1n1h|: l11:rnII.n fit." "” |rI.'I'rn ll:|1}T'||'|||I|=|iL'i|||J|3"r'iL"11|-i'LI'|l|'C||3-I15-C!~
|'rm:1|-an-: 5i-1: |.!'|'|['_n'. -:.L1 J_ZIu:~+'n:.: l'|.'5-'.!:|.3'I-|.!:!iI:1'II.'IIl‘1.'|3H1'|I! |'I-:1|1I: {hi :.1L"'.'i::u_' r-u:E1:a5u:-i '.u'.r.':m:|-5 1|:n: hack. -".r|:I1tn11jn' L'11nIJ1:II|r-iliilfl IJJI-il--L'+L':5|s!-
|1|.....rg§ ;|_| I|.i_|;u_I1|:;=.a1_-..,*unu_'-,._::1||',;1|i..::r| [n._u'h_::\d .- ,l'_'L'-n1-n._'n,|1'-: ilI‘I:,' -ihllu-1': I-Ill Eu:-ii |1-|:tI:IE'.11|I.1 I-LH 1-_'.- |'.|-]:l[l|: LIJIIJIJEH I11: -:I.l.'TIlL'.F. 1':-?.fh.'Il'||11|'| -!I|'F||!'|i1|—'
-,,-Hum.-.n: nu-.-.1: l|i!iT.||..l_|.'€\d 4iI::m:1 En: n:I-.".-'i-.'-:.'iu]:::u.11J.-.': Ln IJ:iIF1I.1-.i-::-I1lI r#i§n'h!¥\u!:l|#Iu| his '-'Lr1'IJ-ml r-Lgiuzl. I.-"-1.1:1j!IlI21lJ'r1I-fl1 Furl". 1*“ I

pn'n:|u»:_-| maul. and |‘I|n:.1.=. :w:-:Ii|.'Ll'I!|:, Hum-:.' u:1':[.‘-I11: philrr

E'.I'J:J-:.'-::uli:.':-J1 n:::.'+iruI:m-.;n1~: |1.*m.' |'IEL'n Ilcfilpncd In clam:

HM |:m11'n.'Jr-Him‘ .I1|:I::n_":I'|L::J[iv;2I:I:I:u- lhJ'1'rLlg]]{r1Il 1h-L: ITuli1'ILl-

1'3-.t11:'r|ng {mm Hnw.-w.'r:r. L'|LlFi.|1;._! iI.I.:luuJ p-rmi1JI.:1 IIli.||l"

uI'-uclum alm _,=__'.-:.'|1:.'|'4'L1iIJI'I nut" pnrii-zulsu-: m'.LI:|.|:|' I33.

-'.'-'.]LIi[:-n1-'_-1'Il. '|'lFL'HJLll.'[. '.LnL’I Iitm‘.-51 iIIt[_‘u:'II'tL1nl1]-']I ['-mph:
111.-Lg.-' :;;I1:5.-: Ihtsc ::r:1.-1rn:.':m|:rI.!.=. In 1l|:rL1I.~r:51I'.L[E [:|'iII'|I"
r:u|.'Ll-u: mu.1I:-cl" I-L-|r'1.*l:-; l'.I.'n- nr mm‘: nrI.L'.I'-i nI'mL|gni:luI£I:

_lL."TIL".lL-.':r l|'l.'ln dusign. [I is; for thin-:. reaann Ilmi spa-:I'r:I|i-:15
in tT|\‘ Licfilgn L‘-I |1hiI1'I11.'Lr.'I:LLli-;;.'.L|. n1i.mIJ|".I1:lul'iI1|;_1 and

tuznapil-.1| 4.-p::r:a1n:g run.‘-m n:n'«'irImm:n1H are bcginninug

In View I11-:.-5:: ::mir:.~IIII:E'I:I=l:-'- JILII L:-Hljv l'rc~m |1'.Ir: ‘-1|Jt11l'1-

['u:un1 -n|' Ir-1:|| [:nr|1'IIn:l1:-c pcr cubic |:'-LHJ-I HF .s['Id»:I.* iii-:111I.‘.

1'I1.I1 u].+5:u- r2I'i.'|l|'| IIII: fihL:"|I.1]'|-I'Iinl 01' lh: I.'_-.'1'n:.Ii r.1i' p:JrliL']I:5.

fnr I.:xnm11]-:- 1l'|.I: ruliu 111' daxeamrlmnsmiriing |'!'i1'!-

IJI-C|1'|1i.lFI'|i|.1l_l-'|'|1.*i In in-.:1'| [u:IrI:i::u|:1b::a [.154].

5.u._-I1 |_-|;|'¢':|1'1r|||'|'|1.:|_'|_l;.'|I :::~.-m.::p::: u.~: mnw uir trL111:-fur

:lTI.'l].- 1n::.1-:J Lu mcuningfut .~.g:n:-n:iEi.:a1in:-r‘:.~: for tlnc arutcr in

'-.3.-|'|i|._‘|1 .1 11nnIu;'-n'rnn.1||}- '\i|.I"_']'i|iI."Ell 1'IrLrL|L1L'[ n::L:I he Ini.Ir1|.In-

|'m'.LLII'-.--:1 I.-u-4'1l:I:J11gH |:':'.'v.*| nl -=nn1'1rJcnn:4:|E5].

WI-.u.-n LI-:::|ing w:ilE|.1l':I.* E'tI.'-.-it-I2r|1|T'| cut in whtch n Httrllc

prmlltlci i:-1 n1:u'uu1':an.:lu:n:u.l. I|1-: ni'.Iln.:!i'.II:-: used Ilhr
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1.-m15»:1r-m.'iit=-n nFr]1: F'H:1'|iI1r.:+s well uh :1:'n-trnnul nmrr.

lL':.1ining. m:.n.:.1un.:1iIL[hu space. I:h-:v:rIrT:Lnn:L' and tgrusstlf

|'II:l!i1.'|l'lI'lt|, I:1.|ui|'Im::nL and |:IH-:1-fltgillg. and H14: ;'rJ'I1-ElLl-EL
all h+:rI.1 I'm-:11.-'iI-’.I :11‘: the :|55LLr'.1n::'«:.' L:-I:'pr:r_1L1uI.'l:'rlI.*!'i]:'1:.'.'jl1I.'|

m:'n::ni.a:1t1'ur.:n -.11"-.mr'.1L1«-:~nu~ pm'l5::'II1.1tI: rs=:al1I:r.

‘Th: impurunu: nI' p::r5n.tI111fIn.':'| It':.i||1i|'||-_l anti 1'I::h:1'-'In1'
:.'-.1|||m| hr.‘ -:11.'u:n:m|1l1-.15:3:I:.L{ ll.'l Ihc rrLu.in1I:t|L1I1-i:I: -1|' ::n
umeptutwla: -.::1I."m:uI11n»enl I'1.:-L' Hhc n'I:mu|':-Iuluru uJ'.-'u11'I'ilI1

nphthuimnc 'p1'<JdI.1Ela Ur sterile ptLuI'rL1cu:n:1I1I+:uJHg-:I1l:tin
gcnrr:-1|. Ftrrfirlnn-tl 1'n11s.L1'n'_'I:r:-:i11::v:.1i11 Iltl: prL111E':rmnt:1L: E1i'
gI.'M'I:II11g I.»-H11 sterile. Im|1shcr.i:ling g.-Ln11r:n1.~*. am] in Ilar:

[!IH:I[H:r Lt_'L'hnin.]uI.E5 aml ::n:nn:I1u::1 |'u-r a5.¢11r1n: manu-

f:L£'Illl'inE_ 'I'hr: P:1r-cnlI;.'r.;L|i Dru]; .-".5.-.-L'rI3'l.'lliI_"-I'| I.:'..1l'I. -‘I'll:
::c-umnrscd :11 than ufliccs II1 H-s:H1I':5d3L M.-Lr;.-laud. for u.

lua1in;_.1 nI' ;wuiL:11-I]: 1r-mining films. L‘.II|. ||1|5 :iu|.'+_|I:c1. Tn
m1|'nmj;.-.I.: pcrunncl ::r::rr:.fl'-rI.;+rul1I.11111'I1iI11i';=:.I.E -'~'lL'I=.Ig|1in|-g.

ufupidurnsunl v;:~:l|~: -.1 11r.| hair. a unr-5 wnrkin;,atn'-'iIuI1I11cI1t
:.-hnuld I‘.-:.' na-.Liu:.-unml. -.1.-iLh I‘-£'|éLl|'I'E! |'|-|-||"HIL1l1||-‘!i run-

1L'nHI.‘I:I In h-|:I1.=.':El.'1 4!] and h|F'!«n.

mjdiiiunaul |;_‘1|iEji']i|1I.:F- um phzlmwncmllicul L'|u:nnI'u4:rIu

IL'3E'L'iE‘1'I2rl|..'l2ll2lt1|'|:5 [I.'I.'|1i::h h-::v;:eILn.E -:.*l'E'I."I:t1I'-‘Ii: l‘I'|'| .|I1|'L|-1-I!F'_-' I‘

|'*"J'.'.1“r'-I I-I|Ir11pu:I rm: ::nrII'.1in1:d in R1:l' 3133



Page 37 of 66

fl|I|'II|II|rHJI: l5"II-nI111II«I'I-Irtlinll I'r'nI1I.It'u

 

Flag. [Iih

I1 Manufaumfing Techniques

I11 Q,-I:l'lI.*I'E1|. il.|..]l-lL'I'.1|J:‘- L:Ipi!I1II.u|rni-:: .-cnII:1inn:«: .;Lrr.- manu-

E’.-Itturwl l:I].r n'LI.-Lh-:I-dz: Ih:I.1 r_':a1| For the l{_1j‘§.§I_'II|]1i_|_'pfl uf II-Le

an-:IiI'-: "mgr-rdicnl IIn+.'| :.1iII'rI'.'I p-:1:-r1[n:: L:-t‘1hc cxcipicnrs
||'||HT :I|| -Ir .I |Inrr.iI-II. nI'I|u: '|.'l.'iI|.r:I uml L11: .|'I'cri”_£1'l‘iC'I'I ur

this !iL|]l.l1.i:|.1ll '|:I].r hI::.Il 01' l':::-.' .~ILI:ri11::'.n'|g li:II:r-.=Il:i:_u1 Llamugh

st:-rilr: depth rrr rncmhnlnr: 1'1|1E'|' n:u:I.Ii-a insu :: .-.II:ri1I:

rct:]'Ir'.I=:|I:. ll" Im.'I.n1I]I|-:te i1! IEIEII p._-':nI. rhin -am-|f._=: su-

|IItI'n.'u:I is. than m:'.Ir.I:IJ with lhl: :!n'.:h.'.|i|§I-I','I]'|.i|;I mq-L2||1I.E::J 5|_I:r.i]r:
-:::I1nrI-IrrII:nI!.-. .-Inch as rut-:Ir'I::-II.-'-1jr' $51-E'|'i.|.i..EI."|L1 _r;uiuIi::.m; nJ'

I-"l5I.‘l!I.*i1'13r'-1I1'I}'r.'L:I'IIrI.g zlgunix. rlr-::.'I.'r'.-'L1L:'1r'I:=.. and an u_'-|;1_
and |:|1r: IJIEH-EH i5 hrv:.'IuI_£h1 Lu finnl 1.-':3h..I.mI;I U.-'i[I|_ addi-
1II'mu| .~.tI:ri|:: ‘HI-':l||.'l'

.-’Iu.[uI:nII5 -'i-|.l'2i['II':r'I:~'-|H|1'«- I|:|'I.' 1-u-I.-p-.-I.:n:r.1 I1'| mI1I:h my

$i||TH.'- In-.InrI:.=I'- except Linn I:-L-I'ura: hrunging I11: h:11I:h
In J'in.1| -rulumr: with HdIiu:InIuI| siarite -.~.-;nr::r. Ihc

I-valid that Is» In hr: -II.~.rn.-ndned is ru-»:-.i.:.u.~a|g,- r.-.-n.;1..~r.-.'.;1
:i1cri|¢ hy ]]|3'1:l[. I13: l.".'I.'|'H}3'|.I!l'|.' lI:- :t|1~_.-1r:m-. I:-I-:i-dc ur lL:-

nIEII1[;_- I'uI_1i:LLiI_IrL [gamma nr I;1I.:n:L|'r_1ns]_ ur l'_~-_o.- dis-

siuiuliun in :In :IrnrIrI1rIri:IIn: Ii-.‘.I]*.-'-L*||[. .~.I-:n1I: I'1iIr:-nu.-In.

Inn-‘.1 :IHr:|1|lI: I:I';u'S[flII't'..ti51'I-J11. Thu: Iflcrih: 5I,I1:I;l j.-c. [hen

ItdI'.lI.:I.i [II [J1-: |:u::1I:h. I:EI1hI.-r v.'l|rI:-;,'L]].-' m by |'Lr5| dis,-—

fF1'|'hifl'=' Ih: «uli-'.| In :1 'i111-rlif |‘.'[2-Hit:-rI III" l|1I.'.‘ I-:;1I..-h

Ihftcr :I».iI:I.|II.-In -E[i.5§.'IflI'a'-iL‘.IrL IEu_- |'.l.|tII|'l in ‘nr._~.ug]u l._1
HILLI mluml: I.1.'i|h attril-:: wn.1-.:r. I1-I::a:m:«::3 the I.:g,~:_- is

Page 37 of 66

5£‘I'J5-'lEJ'.'B [II 1-I-;.I.IliL'EI:fi Iargcr Ihnn 2'5 pm in IJj.-in-n:1|_-r,

5:-rupur raw murcnul :=-II-I:1:IfiI:-.IIJI:rn.I lb: [:IarI'.1'I.'|I: 5!.‘-_‘.'I.T :11‘

.JrL'_-.' dzirapcrscrl -i|§3I“l.1§r “'“.Hr|. |:II: |2'."5-|.'.-|l'!|.i.!iI'IflLi :-Ind 1.-'q:|'[[‘u3-IJ.

nn I::II.:lI la:-I cut" ra-.I: r.IIutI:ri.1I ;Im;i rims] p|::':n:]u-.;.|._ Th:

mull:-2-1 IIF pnrlucht -am: n1' IIII: I‘i.n-.=I| suspend-:d rante-

riul is '»'I:I'_I-' Innpnrmni, III11 L|fl|.].' i'LII.' lZD|'I'l'rl_'|fI 4:-|' aha

pr-n~:|I.I-2| l‘-|.||. 315:} I'a.n' il'.I'.I|'JJ'IJ'-'!i:I11.' physical 5lil|2I:iHl'_'.- and

rI.':su5.p-e:rI{L:Ibj|iI3, I:u|' thn: 5115.11-I-nsslc:-II I111-u-u|gJ-mu: Ihc

shell" |i1'r: unrl the 111-UIECI.‘ III}: by puIi:n1:I- J'I-'IIIIII.I~
FuI:IuI1rIg -::u|' 2-‘.I.'.I1l]-3 suspenzalran prcndn-:15 135:5] 1113.1.-
r¢I.1I..IIm nmdifi-Ed prnr.'4:.-c.~ir::1' In -I1-rEII:r In L‘.I:IrI.Ir-.1I parli-

I.:|I.1 nizu urnl Iahmln '.| -.I;.;,'riI.-: }'I|'u-IlI._II_'E__

Whtn an I‘If3IIl'Ih'.I|I1I'L-..‘ L'I:r.I1rI.1.I:n.l. :ir'. m;InuflI.:1ureIj_ LIJJ

raw mnterinl I.:c-znpuncnna mu.~11 hr: rtnuiered sterile bu-

|'-.J1I.: I.:1'1I'I1|.:IL:II.|l!IJ11'Ig IJI1|I:-Jr» H1-.' |."'i.HIllL-|.'|Zl|'. -a:.urLL.-.I:II5 an

aLIuI:m.1:= F1'IIn:Iinn In-.n can be 5I1.'I.'i.|.i.:-:v::t1 by |1:::u. r'IIII'aI-
1|:-II. -nr Innuztng I-a:di.-mun. Th: m'nn-n.::n| tn-.1;-.3 is §[I';:r-

Ilizenl lI1- haul and u;'IrIrnpI1nrI:i]r' IiIll!|'LHJ I-.-hi]: mum.-n

1:: rvL'n'mI-'I.' I2-"il3'-1l1E!I2'IL|5 tbheigu: partiruiulc :-natIr:r. It is

thin pII1-(‘I-.:»:I into a .-il1:r[EI.' ileum-jacketed |:I:I:1]r;e 1:}
m'.IirlL.'1iI: iIhI: -ninLn'n:nI In :1 mn]1I:r|1 »-'.:.'L:u.I u|]-|JI_-r a:1.I:g11i.|:

I:nnrJ:'1'mn5. nmfl lhu |1I~I.".'ir.1us|_'.- .~.n_-rj|:".u:d m:L1'I.-I: tn-

gr-I.‘~I'|i¢nH:i] and I:.1II.:I|'IiI.'r.I1I-I are J.'iI'.hL‘h':i2| as-I:T:-I;|r:1'I||}-. "I'."|:Llta-

'Illl| II1I.:l|::.' I'I. 1h: I.'11L:ir-: nIn1rncn.l 111:1} I1»: p-.=|_t._t.E-II [hruugh
LI |2Il'I_".i.1.'-Lt1I]}' 5lI:I:'i|:':£I:I:l I.'I.‘rI|-r.ri-I.1 I:I1i]J fur .l'l.1i'l5'|.|Ill:1|IE dig.-
pcrrimn L'I1' [II-.1 Ins-Irluhll: I..'I:2|Il2I1|'.rI|.|'l.'l'L'E|I!'«1.

I. .
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«Ell

t|'|t.|'tt.:r the prttr-t'|tt.-t:l ts rnmritiutiddtl -Ill :.lJ'l its-ttttlle

rI.'Iti.t11l1.iEl'. it is tilted l:I!t1I3I ['iI'I31-‘i-i."-|.I5l_1_r' sterilised ei:~nt-=.iiitL*i*.--

I:‘.'nminnn|3.- employed tttetiitids tit" sieriliriititin til

pseltsging et:-ninnneritti inelude est-t-esure in heitt.
eth_i.-lette tittide g:ts. tittil ”{'Cn i:g.:itnintit irr«1LhFJL1'iJ-tl.
Wtien :1 nretluet is lei he used in eeitttinetien with
ctphlljsttmie surgical [.|li:2|i'2|;'l]l.'|]'i:."'e- tin-:2| ttttlsl enter the
sseptie tiitettttittg tires. the eitlenttr til the ttriittiirj-'

eentuiner must be rendered stetrtie by the n'i=iriLtt'si:tLitei'

and rnnnntsineel stenlt: with itiiljit-112?-[tIFIt'I[i3 ptieltetging

This |1‘iii}' he t=tee-:tt't't|i-|t'shed tr; iiseritie pseitnsing iii‘ by

e.-tpesure ef the eetttpletett-' ptteitiigetl pindu-tl l-II
::'th:.-'lt:|'ti.' nside gas. limiting ntdidttertt. -::it' l'|{'.t|.l. When-
:-.'er ethylene -rt-,I_|t;lt: is used its :1 s.Li.-.ril.ttn1 fur either the

raw nttitesiatl er packaging eizirittitiiients. strict :ttri.ii.ti.'s-

ssng eetntzrttls and validated atetetidn I2!1.|'ClE5i|lI2 tettiitred
ti} ttsstttrt; |t,:i't.t-t:r |'t.‘.li.'l-l2lLLlltl limits 1.'l|.‘I111lTl.i¢1.l by the reg-

u|:ttd:r_t' tigetteies.

With the need tit". tttid the pt'i.:t'ert:nee tiir. Lin-

Itreserverl l'niri1iu|etI.ii:t-rt.s t.1l' ut_'l.i'i'i': drugtsti by tt1't|1tl'I.'|-I-

mulugists and patients. the l'lli.‘l-'|.l.'."'Ftiil|."1tii.°.t.=.'lI t:i:ini.‘E.'|:il_ iIlS-Cl

termed die i'ernt,tI'tIl_.tses.I rrtetheid. htis gstned tween-

tttneie :|'t'-r t'nttrtLtfttt:tLtrt: Ltf 1.1itj:iI'i.':'sr'.*I"i'-e'i.l icIj:Il'I1l'i-'llimii—'

products, I.',".S[_3l:E,'_'l.:1“:.|' inr tirtifitrial teetr pirLtt.’Ii.tt;ls. ln this

pet:-tress. the tirst steti ts tn er-ttrtide riitilselheleiie resin :it

hi_t_:_,I1 temperature and pressure and In lnirri the sen-
‘[t_'|i_|_'||:r' l;i'_-.' hluwing the resin Enter it tttiriltl it-"Ltl't i.‘t:i]1t-

pressed air. The §:irt'.i-dtiet is tilled as air is settled i'iLtt.

snd fln.ttll'_i.- tlse cent.-tine: is settled tin the |i‘I]'t There tire

,5t:=.It:r.'tl pishlished ttrliizlt.-s ilestsrilsiitg tittil 1.-'ttl:ii'.‘lt'tEit't_E_E this
tg1:h1]-t:t-]t:t-gt.-' [25'.'—1-til]. .-5tt.1ti.'ttrtittit: l..I:I'.'[l.1lI:l FEti:l-tittflttg.

ll!II_'tJ:ITt-I.'iFt-.'tli.":Ll twttttdslnek. [Lt designs itnd Fshrieutes
iitli.-t1ti.i_."F:i||,-'1-'t‘.ett] mseliines and provides eenttisei mart-

iirnetiire til the United Sttites. Hetlensett tBetttePitelt~

tit prtitiides ttiinilatr I2‘-II||..lt['IlI'II3l1l in Etittirie-

IE‘. RIF Materials

Alt E'.l'i-"r ttttttetittls need in the etitnptiiiiidittg til"

i}pl'tLhtI.lmit.' rt-han-t-rnteeutietztl p-re-duets rnitst be ht‘ the
ltighest quality .'H-'.illli.ll'll-lt. L"t.'tn't.;'ili:ii: tutti material tt]'Kt-

estte-.tiiehs Fer esteh -ti-iJ1'l'| |:ie-neni must he estiihlii-hed and

-.-eritied Fer easel: Iert puttelttised. As |T|||.n].-' pharmaceu-

tit.':|| etimftsnies rrnftrm-'t: t:fEit:ietti:_',' utttf ineiettse ['ItI'-i'i-

duet disttittutten ti} ttiiEt|iF:.-‘int-: it single Fiitfll 01'

preside pm-dttet t_-:leilta1ll'_i-. it tieettmes iteeesetsrzi tit

t:§i.iet|it'}' i:!H.'l.[!Il.I:l'ItI.'t l'ttr git:iI:iiJ| tlistritlttlititl. E:i:i:"i|:ii|:11|!'i
used in the prttdttet need in is: tested [in tttuttitile

pltumtneupeiul speeifiezttiehs tit meet gltth-1| require-
ments IIJSI-". 1-"'l'Ltirt':t.'t liiurtipe. .lti]!t-..'tI1t:t-tit‘ Fl'IilflTItt'-l-EI3-

fttteia-:tii. ‘tilt-'|:tt:r1 r..'tt.t' 1"|'|:|l|!Fl.iil5 are rendered :ili'_':I'ili3 |:tt.*fi:it~i:

ettistp-ettttdtng. the re.-tettt-t't;ti tit" the tttw rniitenni with
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Ln: el al.

the :5-1i2I|lI|.'-'Il'|tg medium must he etiniitiitl-I1'|:~' i°»"-"-tl1J~'t1'3°'1-
.tttd the st-t'I‘lll?_flllfiII tttttst he ssltdttted In denuuttstrtite

its L.'EI.].‘itll:Ill:il].I te steriln-te nits materials ettnlsminnted
with Ittrgi; numhers [lEl"-Ell-it Eif mit:ri.1i:i-rgttttislnfi littll
ltilt--e Isnett demettstrated lII.'| tie Ilit'|fi.l: rcsisliinl Let the

mt.-de i.iJ't.-ierili..-1.-ttinn t.t1:tr.it-i_i|:ir:i:ttei'i:ti that tiiw irtstterini.

alts t11.t:t.1.tii,'int:t.l prt:'..'ie:- t.1s|_'g.I. fest rttw mitteriitl t:i:-t'il§:Ii.‘itti2ri1s

that will enter the eye fi'1'i|. -ttis|'ii.:i1.titin in sin iirittrtitziriflte

-.'t.-hit.-te. pin-tiete sL-.t:e must he e.-itet'ti]]:t' eizirttriilled hnth
ht:t'i.'i1'e List: In Ihi: prt_i-'.l1.tt:.l ttrtd us i] finished 1'|t-i:|-t'ltt-i:‘l

stieeitietttiein.

fits li.1r rt-test sterile [tttitl t-tenstenleti sttiietitis phar-

rt.1set:1.11tt::ils.. the: Lttrgt:st [it:i:rl:it.it:t L-l:' the ittirtttpilisilittn is
ti-':tt|t.=:r .i5t.| present, LISP 241- Hill‘!-‘tl.-'.|. the use -tii "|:itJr'tliEtl

ti.-titer“ its at phartttseeittteett tiid let till tiffieiitl iiqi.'ietiu.-

pnnduets, with the i::tu.'.tt:'|:I[:ilJt't uf preparations intended
fest ptaretttereti .tdmt|1is|r:t|inn [1-H4]. l"'t:.Ir preparetietts

intended t'ei tsttienterttl tittrninisttstittn. USP 34 re-

quires the ust." uI' water for titt_1eeiiett ["i'n-'I*'l:i. sterile
water tn_3t.'«t:'t;ietn. eir hseterieislutie It-t-‘utter felt‘ injeetidn as

.'| tilteirttttteeittieitl ttid. iieeettse seirne rihsnnaeeuti-Lat

rnttnuiueturers nredttee ti litte t'i|' pttienternl nphthnlmie

drugs tirttl devitie-.=. [large-s't_iIume Lthd. sltittll-‘.'i.tIttlt'I-.2 it-

ttgiiting itttd "tissue-s1:iiinnt_t" sinluti-:tn_-it as hell sis te-

pimtl dp-htlntimie drugs. the ptittdsti:-n tit "i‘t"F'1

rnunufut-luring i£u.|:ii.il'.'i:ilil1r is tteittg designed intn new

and existing facilities tn :rnei:l this rettutrenaent. S:‘.iJ't]i'.'

tttsttt.tl'setttret's have rtttide the deeisinn tn eurnpuund

.n'.t' ti}-ththntrhie drugs I’ru-ttt WFI. Ihtts -:rnri|ii:.'ii'ig the

higltest grad: int‘ this raw material eeendtttienttgi :ti'si|-

ehle ten the tihsrrttiteetitieiil iittdttstrti. In dtiini; sis. stra-

tems must he designed te meet all the requirements fer

WFI l_‘L[I]'l:Tl1.l]." |.isI.eit| in the USP [EM] and the guide-

lines listed t'nr stieh systems '|'i:r FDi5i iti iL~i Git-Ci-tl

lidztttttftteitttiitg P:t“.tetiei.as guidelines For lsrge- and

ten1.'t.lI-t't:-lurne ]'.lH.EEl'Itl.1'.'TLllEt Elfi-5]. Brielty. these prizipessls

call t'e'tr the g,cnt:r'.1t1'-t',in -rt-t" i.i.'t-1tt:r by-' d:isl.ilLtI1ii:'irt |.'JT ltjr

t'ei'i.-rse nsmdsis and its steruge -'|.I'It| eireulstien til re-

l.'J.li'u't:i].| high temperstum t.‘-t' up In !i.i'.|‘L' teir. alter-

niiiiset].-‘. its -.-listteis-.tt e-.'er_s 24 honest. in tt.Il stainless

steel equiptneni -t:i|' the highest tittiiiiishle ei:iIttisit:~:n-
resistant L[l.IlJ.l.i.[_'t-'.

II. Equipmeiit

The design r.r|' |'_'i.]1Jl]:t"|'l1t:11l Tdr use 111 -.'t'Jni!t'i'.iil-fli E11-
i.I'irtt-rtrrtteitt .'ire.1s t'etlluws similar prineiples. I-t-ltetlier tint

gettet-til ittjeetettile n1it.i:tttt'tiettti'it'.ig er list the ni'=titii—

faseturer til" sterile in-ihtlntlniie itltattins-eeitttenl.-t All

tanks. i.r.'tltt:s.. [-i.irn]'t-s, :.ll'll.‘l. pirtiiig must be til" the best

stsetiltthte gt't1-de ed" eertdsien-tesisttint stainless steel.

Irt generttl. sl:tit't.IL"ss ‘steel Ljrpt: 31]-l cit Til ii is |'tI'i.‘|"i:r'-1 hilt.
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Uplrstlll-Ilrnic I"'EarnuI3I.-nflcni I-"'rn-Ilurru

All £'II'i'IF.'|||-'.'l-I.‘4.'|-|1tI1{;l :.url'acc.~. .-cl-Icmlrl he firII:il'I.I.'vrJ citl-rcr

111r::L:E‘:aII1iI:.II.II]r LII‘ by I:lI:1:'Lr-.'I'|'I-I'.I-|i.*:.‘t1.II'rg, I:4.I- prnvirlu .1 .~',L|r-
fucu us free rm rt-nfisrhlr H’-I2I'|11 5L3l.'J.|.|L'|'.|I:'5. or defects lhul

r:nuII] 5-F.'-T'I-'|..' H1. :1 I1iIJLl:I 1'I_'Ir lhl: unmmrrncerrrr-nr 4_1-r'r;r-.1-.

lI:.'I5-l-III-II llfi-13]. C'.u.rc I11-mulrl hc I.-I1.-rm rn r]1r: design n|'51_1._-I-3
cquipmcnl In rIrm':u:|r: Ildcq uarc :':H:umi r-I" clcaming and

‘il:'l11'lIIlIf'fl|'ilI'|F|. Fur cr.3uirI111cnI than will rragidrg in i_m-|:'p['ir;.
lllliug uru-.13. 5uI.:i|1 J.l.!'i filling and capping 11-I.u.I:h:nc,~;, I_‘.|_|;'|'.'_'

shuulrl |:Ic lakcn In :|1i:IT I.1rL-:5-I311 I:u- 3.-rclrl I'.!I:|I,I:i!'I|J'f|Elf|1 as
I'm: at-i [H1-rfiihlu 1'r-:rrn puruclc-gcncnrqing rm.-c-h.-m'r:.-:rnr..

Whcnzw.-I pc-ssiblu. I:-clI— ur c.l1I1m-drjvc ccmccrrts
sllcrulri bc 1I‘.rI:rI.IiI:-Ill. in I':I1.-'+::«r or" sealed gear cur ':‘1].-'a:| ruullc
mlwhaniwmfi. .-"u:lI.1it1'uI1:IlI3.-. cuuipnrcni hull; |I.1r:atI:d
I.ll'II'.'I:El{-' I.2I1r'-E:r I.'I-pI!'rL IE-i.'ll'l|I.il.l.I'|I:l'5- 5l14_1I_rt-Ll |-_I-: hcl-:1 1.: rm

uhsululc m:nn'nLIn1 durlng lilling-and-cup-pirrg opera-

Liun.-» in nr-:|I:r In mi.nm:u':cc irLlr1:I-I.lLII:lj-tr-r| ..-r|'.:quiprncrIt-
gcncmred purticulsuc rn.u1I:cr r:-r crcaliurr cl‘ uir Iurhu.

lence This prcc:u:1mn Is prrrliculurlgr Imfr-nrI;.:1rrl '-I.'h|_=,'r|.
laminar Hnw 'I-1 |.|5t'.5IJ Iu ccmlrrrl the lrrlrru.-rllutc

cnvlrnnnlent umund Ilrc Iilling-I.':1pp|:IIg up-cru1'mn_

lI:I. Ihc r.1£:~‘~Lgn ul'r:quIr!m-::I1t ’r'u:r [lac malnullrclure cl’

stcrilr: nph1i':=J|I11I£ Ialml nunupl-Ilhnlmicr pl1:urnuccu-

Iiculs. manufuclurcrs um] cqulprnlml supplicrs .-Irc
Iurnlng 1I.‘.I llal: :.L-Il1.'.'mr.'I:I:l tnchlrulugy in 1:51.‘. in nu: Ijajry
land ucruspucc Inrlr.I!-:1rI'r.=II. '|.I.']IL:rI: such cnnccpu as CIP
[v;.:]cL1n-1'n—]:I-|:I-I:-L‘fI. [TOP Iuluun-(Jul-cull"-;1].1r:-gr], uu1r:rnariI,_-
|'H:|inn: wcluzling. :.uI.rJ r:lr:c-lrcrrrr:-lislllrng |:'I.'n'I.* 1:-ccn In use
F-III‘ =-II.“I'I.:ru|. '_r.'I:::-.1 rs. Ar»: II gLLII.11:- |'l1."|'l.". I11: rcarlrcr is: referred

to I11: fin-culled 3-PI. Slurldurds rd‘ 1h-I: :.I;.ir-_I- lruJu5Ia-;,.-
1'.-e5III:L'i l'!r'_-r lhrr L'.5. Public HI.-u.l1h 5-r,=:|'-I.-jr_'r.=. [EM].

5-II-ltl.-I.“ IJl' LII-I: m:wI:r :II1-rl TTIIJ-I‘-I2’ ]1l.|-|.|.!I']l -I:|rug:_=._ like im-
]:+n.r£Eug|Jn:Idi11.-I. which iiJ"E' pruduccd at '..'er],' ].._Iw run.

I.'r:nIr1IImI'-5 In The finlfihcli |'L11'I'I1LI|II'rIun. l'|'l.i1j." rcqmrc
HT'|'-'|-'Ifl| |'|J'-:.'1:'iL|.I.l.1'4.:-ml LI1.1rin3: I:'r1-I'l‘:pr.'ru1:II.JJ'n_I_.:_ un-rl propag-

sing in urrlcr tn ]'.|-F-L"'-'|.!l'|Il loss c-I" uurir.-c.r. cluc rc. ;1d3u:-p-
Linn-'ah5rrrptiun In: the w:.I|.|.5 ul'l-‘rll lance undrcnr slung:
tuI:ri.'.-I.

"I-"III. C'L.-i5El:'.Su {JIF DF'HTHfiI.L.'|rll['.'

l'flfl'I?IL"ET5

:1. Topics] IE}-ndrurps

.1ralrIII'rI r.I-rr-crrrrrarr urrr.I' fl.r.-.rrr,I;ry

.I*r.llIIL11Jgh mung; :L||:r.'TI.'IlITI: I:.1i|:u.:rimI:nI.u| mcrh-cud: I1.-nu.-_

been Iriml. 1hr: use of I.'_','I.':-Illufl-I. rcm-.1ir1-.. 'LI1E' maj-(Ir
FI'H:|1'J::n:l I.2Il'.'1I1r':IiI:i5[r;1:J'I'I-rI. I111" I|'|1'." II'_'IpH_':aI ._u:ul.-Ir mute

The usual mcthacl I:-1' 5-I:El'-arnimrnistrulmn rs 1n pjrucc 1b.:
'21-'r=Ilr'-fir I"rt:-m at «JrtI1:+r:~e1 ur drnppcr hmrlc ‘mm 1hr:

lnwcr cul-dc-sac by ]:Iu||:inI.i_ -:l1.'I-.-an me cg.-clid, Lining me
l'II.'::1-El hurkwurd, i|:rn:| Inniung at 115:: r_'I:|Irng ;I|'1{=.r the up

is |'.Iu:i:nlI.-Ii ulnar: ||._'I 1tLI_-, s.u.|_-_ und .-|pp|g..i|1g u hlrghr
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prcaasure ln rh: rI.IhI:uar |:I-lI||:r car r~L:t5lII: I-Icr1Ilc so all-.r-.:.r :3

5:i11gII: drnp In I"-L‘:-rm und Elli inm iI1-.1 E3-c. 3:.-1u:.'I Trcnplcr
huwrrle quju: uclcr-I1 :u Ihuc |n.5I=|:.:J.;J -II.-‘uh .-r.rrm.-.- pr.|.,;ri.-_-I_-
I!I1I-“J FI'I-‘£2-I -|i¢:'r'l:h"I['I lh.-I:'il' l'l-'-'rTII n1LrIl:I'II:I-:I|r:rr1:e._ I-In--.-.-:_-..-r_-r,

cl-Ii¢rl‘_I.'. Ilrlhrillhl. |.ll'I-'I'-‘I-'l..‘iI|i'|]'!|, :1n.r,i g|,1,ur._'r._-Imrr p:mr:rq15.

flflcn |'|'.'l'-"3 IJ'L|'fiI:Ll|I1-' in 5-I:|l'-udllllnialralarnn -.1r|rl ||.|.u_-.-
rcqulru un-nthcr pars-ulr to instill Ihc rJrcI;:m.

'I'!'.Ir: rrh.'I.rn:IaIr:i.~.'L :.huuJd insrrucl ]H,I_1i-E'|'|L:.. tn Icr,-c-1-I in
I|T|lJ]'El the Fulluwing crrnsluierutziurua jn uI:lI11ini:I1crrn;__r
dr-l.'I'|Z!!'i lv::I I1-::|}'I |F|'|P.['|."I"r"E the £u.':-I:u.r3c3.-' and urnnsiaturrry at"
dtfiagc and In ]'.I-l'IL"'r-'I."I:IrI cunI.um1'11nrinn- 1-re 4.-rm: that the

hands are L‘1e"rl:I; du nnl !LmI.'lI the I:.l1'-LI-pplrr up In Ihc
cg-c. 5urrm.11'IdiI1g ll.‘-SUE. ur ur:'_o.- ::url'u.r;'e_ prr_=:1.-r:nI

squctzrng nr fluttering cII' lids which r_".u_usJ;:5 blinking:
place I|1c I:.If1'r|:I:i:n II-r.c ccInj1mcr'w.-ll sac. nr_1l un 1h: ;,_r:nI:..:_
-::|<:rsE flan: lirlli Fur acvrral Inmnenls :rI'1cr insrill.-rrirru_ Thu:

admin1'.+=Ir:I1'rnn IIF cycrirrrpu lI1- 3.-I-rung 1.2'I'|iII_Il'1:|:|. I._".|n I1: .1
dilfitlllt task. r"L way tr: :-I1'1'np|il'}' Ihc E.'kE]'L in-r-c1|1.'-.111 1hr:

]:I~ILreI1l'5 sitting can I|.'Ir: I’Ir.:n::r -or :5 Flu: :aur|‘:rcc um] plu-
ring Lhc :.'h1'1rJ'~: head firrnlgr l-rcrwccn the r:I-.IrcrII'5 thighs

and I:l'I.'I-5-fiI:nj_I lugs Lw::I Eh: r:|1i|{|".+: Iuurer [1-u,.;_-k unrl Egg,-;.,
The rranznfra h'.+m:l.|s lI|"|: 1hE't1- frcc 1D lrwrc-r |hI;r cg.-clirj
LIJIIJ u:Im:in1':'+lr:r lhc rJ|'u~rI:»:

In :I:Ir.i:i1lI::III EI.I- [hu pmfrcr tuuhniquu [Ll udmfnir-rcr

cycrzlr-zrpu. Ihr: ]'!Il'LLI2|'F|'L:JrI:.'l51 n1:11r raced Iu c.-.p:ain tr;-I [Jac-
pulicni lit: cnrrcrrt Icu:l1II1'qLIc ibr tcm31cr:II1.- rmncr.-I!
I.'I-I."«::lLLI-.iI:Ill. Prlnclal I.II:I.tIufi:iI}:I1 is l]5.Ll.;]-H'_I.I rug.-|_=,-rv.-.r_-.11 [hr

'15‘: ‘-‘rim I3"i'T13tI-I drugs wl'.uI:h cm: lam.-c uslr.-cr:-Ic 53'5-
lE:lIIiI.2 -.‘.'|T:L:L=I J'rm'n 1I.'!I['I'EI.'I-III I.2IL'I1II.'Ir a1Ii:11':n:5|r.:-|ri-rr-r| :.L|.1:l-I

aui uriilr ocular [l~lr|u:n-:1-.cra. Tcar Flurrl I;jm1r1.r. iI'.I1.I'_'l I_hc

I1-'15::-lsl-::rImrI| dun win the pltncul lucatcu c-rr rhr
mcdiul ['.'ILIr[iI..1n r.1F1I1-I: 1:'_-'I.‘.I'td '..1tI.I] fluid is IlLrr:~r:I;rr-rl int.-_1

1111: puncln by H11: L'Illl1E;rn|_J. uulinn raj" |l1rr Ii-r_15_ Th:

HHS-II] FEI-I:-’I1I.I£| is :-1 llighly 'I.'aHI:uI:.1r :IrL‘II II-'j[JIin ihu nugul

-‘—I|u1r'il:_'-' '-'r'|1iL‘h rI:L'-I:i'~'l:fi tllt flllid 1-F Il1c n:.Iw-Iuurin1:r]

duct. Lurd drugs -:I:nnIaiI1-ad lrl II:.H.r5 cum hr: :r]:c-.I.rrI:n_-I]

intu I11: 5-jrstcmlr: circulutiun J'rnrn rims ;Irc-.=r us. well .15

fmm gill-Iiruiillflslinul .'Lh5r;IrpI;im1 Fun-.;l:-_|| u-r:r,-1u-:.|1'..rr
can he perfumed Immudinrcly -.rflr:r instillzricru uI' au:|_

cyrcdrnp h-1-' clnsaing the cgrc und r1I:Ir.-Ing a lingc-r I:I-:-

1'-’-'I.'-En I:|'I-I: E}'I:|.'.L:I]] and lhr: l1l‘.I:iI.‘ ;qr11J .r]_'rp|;.'rn;.-J prI_-I.:.'urI:
I'M several :I'ni11uI!I:5.

E!:'I:I'.lJTI[!-5 are I."InI3 I.‘JI' III-E l'r:'w Llcracllgr: |r:rr|11_~: rmr -.111-
rl-‘i'IIIi'5lI:lI:I.‘I by I.'.'-}li.'l|l.'1 'r'-u]LuTIc -nr weight du'.M..ugI:- _'.-'I:I 1.I'II:i

5ce111.ing|_'r irnprc-uisr: mI:Il1r;:u1 u!" rlu-ring "u. qrmc wcll
est.-1bE|i.~ahcd rmrl: accepted 1I'|_'|-' u]1-hI!|'I.i1lm-nlnglsls. Thu.-
--ulumc n1' a dmr: i.-I Ilerrcmlcnt ran thc ['.Ih3r.-.-'iI-I:lI-r.'n'IiI:IL]
]'iIfI.II|.'IEI"[iIE::-'~ L"|r lh: I:-i'|-TF|'||JEI,l|I|'.'|If|_ |:I:Irliv:.'LI|.'1r]}' surface

lelafiifln: th: I:h:5:ign an-:| gumru.-Iry ml" Ihr: dispensing
ufliuc; .'Lm'| Ihe unglc ul I-.-hiclr l1IlEi1i:=.[‘|I.!|'|!-iI.'|: 1',~. hcld in
!'El:IIJ'-III-El [-IJ- lhl: rr:-I:I:i'-'ing fiuI'fiIIcL'. The naanufuclurcr uf

v:Ir1|1Lh'.LlmiI: rrrnclucis -:-nI1[r{=-|r- L|1c mlcrunccs nccc-55-.|r~_».



Page 40 of 66

'""""-I-3‘"'I-|"|-JTi....iIl-I-...-|'._-|._'-iJ'l"-fig‘-|.,-"I'

Page 40 of 66 i

-151

for the dosage l'u-n-rt and dlsoettaing. ootttainer to pro-
't'II.'Ie u tmiI‘r-rm tlrtt]'t size. How rtreeiae does the -;a::Iu.a1
dose Ila‘-r‘-.1 It.t- he'.' he noted earlier. the normal tear

trnlttme ia tthottt '-' pJ_, and with hlinhing about [Ll ;uL
eon he retottted in the eye. Approtttnitttetgr t 2 uL of
tears is produced pet‘ Ittirtutt:_ for ..-tI:n;:tut st 1-E.'};;, -.-rt!-om:

reriltteentent per minute. Cornmeretal tJ]'.l'|'lt|'l;lI|1'|iI_:
dropouts deltt.-"er drops of about 3-I}-St} uL. 'l'het-etore.
the ‘-‘ti-ltl~l!l"tL'-'5 delivered ttonnnltgi ate more than three-
fold larger than the eye ean he-ld. and the fluid that

does remain to the eye t.=t t.-ontinuottelje being rento-sod
until the normal tt-nr volume is tttttrirtterl. l1 e.-tn be seen.
then. that the l.'|.‘it: of more than I drop,-‘dose must take
into ao-.-ouot the Fluid '-'t:'tIume and dgrnurrttes ot' the
Irterimal System or the eye. If The eiTett:t of II!|t|]|.i!1II.'
droris ts desired. tJte:.- should be administered t rJrt'r|':- et
:1 time with .1 3- to 5-minute inten-'a| in between doe-
ings. Sorne doelors nt:1g.- ]}rC'SlI?l'lbI: more tJ!t.itn I
-tZirI.:I:'.|.I'Iif!I3t.'-; to ensure that the oatit-rto: retains at least I
drop in the t:_',.'t.t.

Det.t'-:.'3'e' Fttrm.t

.‘i'm'ah'.-.-rr.-r. The two major physiettl Iiirttts of eyes
drops ere aqueotte solutions and suspensions. Nearly
all the major ophthairnie tht.-tart-ettrte agents are water
soluble or eat: he iiztrrttulated tI5 water-soltthte suite .5.

hurnttgelteuutt solution oEIi:r.~: the assorattee of gre.-tter
uniFot'rnit;.- oi" dosage and hiottt'eilabi|it:.' and sim-
plities lnlge-stall: ntattufaeture. The selection of the
appropriate salt form depends on its solubility. ther-
apetttie eoneetttt-.-ttions requited. oettlttr toztieirgr. the
el‘t'eet oi" pl-I, ll.'I't'ti.EilC}'. and hulfer eapaert}-. lte earn-
;-iatjbtlitgr with the total i'on-notation. and the intensity
of ten} pa.-ssihle slinging or horning sensations [i.e..
t.'fit:t.:etrt'tl'ot't 1'eat:t:ion.-ti-. The most common Hal: ti.-rrrns
'l|5EltJ. ttre the |'|‘_t-'|.‘.I§|"l.'II:]'.l|1J-Fi.IIH'.:. sulfate. nitrate. and
}'rht'I*t[Ii'ltttt.'. St-ll]i'|i'ft"|itI.-|'.‘, |'t_1r'-t:|rt‘ttIrt.tn1it:h:, art-L1 I:tit:trtrute-
rnlts are also used. For drugs that are aeidie. sue-h as

tlte sultotatttttidett. sodium ttrtr] diotltunoiomtne _-.-alts
hr: U‘-t‘t'|. The ett‘eet Lhitl eholoe of ii‘-‘.l|J£ t'm1:t‘t can have

on resulting produrct rtroperties is ett+.'111p|il-ied by the
epmephrme soluttotts at-ailahte. its shown in Table 3.

The hitttt'tr:tte lhrttt is a I.-t salt. and the tree earhoxyt

'I'uttlie .‘r F,‘I'I’o:ts of F-iu.F| Forrn Illl I-‘rt-tduet Fltr}'H‘.'l'l'.Jt!‘5 

 

 

Lttrtx, trl 4t.|.

group ttets as ..t strong buH'er. resisting nettttalieatinn

by the tears. and J'l1..':t}' eettee eonsidenthie stinging.
The borate forth results in a solution with tower

httlter IE.|'It1t.‘i|.]|I': at mote nearly physiotogieal pH. and
hetter patient tolerance: howetter. it in Less stable than
the other two salts. The hydrochloride salt eornbines

hotter stzthitity than the borate with at:-ee}'ttahIe patient
ttitit.-r'.=trtot:.

Lien"-Fonrrr'.rt_g Soloriott-.5. fine disatfiutttttge of
solutions is their reliiti-.-elgi ahr-rt residence time in the

eye. This has been ot.-ereorne to some degree by the
devetootnent of solutions that are liquid in the eon»
tniner and thus can he instilled as e1.-tedtops hut get on
contact with the tear l'1Ltid and protride tneteaaed eon-

taet time with the perssthilitgi oi'improtr'e:d drug at‘:-
aotrition and tnereaaed duration of therapeutic effort.

its another of liquid-gel phase transitionodepeudent
detis-er_-r '«l].-‘at-t.*rn:-'. has-e been resedrtshed and patented.
They t-'dr_'r aeeording to the riartieulttr pol}-rnerte} em-
;rtJo_-red and their ttteeitttnistt-tts;I for triggerirtg the
transrtiort 1L1 :1 gel phase in the eye. The roeehanrams

thttt make them U:-Eful For the eye tttlte at-.l1.'onta,t_te of
changes: in temperature. pH. ion 5en5itit'Jt_1.t. or ioniu
sttte-nt.-_th ttpon eontoet with rear fluid or due to the
rtresenee oforoteitta eutzh its [!t'Eit.|-Ej-'n'.lt: in the tear fluid.
Ther1:n.'t|!:.r sensitive a:rste111e_ Lt.-hieh ate transfonned to
a gel phase by the ettdngt: in tempertttote ttaaoeiated
with reasflting hr.'It:|].' tentperature, h:|‘t-e the dis-
ad-.-antttge ol' pclsfiihiy gteiiirtg in the eont.-tiner wlten

-'il11't.i'-ft"-=*tJ 1“ 'W'=tI'ttII=t' elitttatte eondittotts- The pH-aen-
attire s3r'5ten1.s mu}-' have limited use for drugs that re-
t.|LtlFl: ti he-tttral to slightly alkaline t'.'I|']'|r'lE'I'_'|I'.llT.|t:rlT tor
stability. atiluhiiity. ete.

Gei—l'n1'm'tttg ophthatmio -toltttiotts have been devel-
oped and approved by FDA for tiroolrtl maleate. which

is used to rt.-dttee elewtted intrueeulttr ptesaare tlt_'.*P:t in
the lnunagement of gtatuettmh. Ttntoiol :r!t1ttEI.'tttE oph-
thuhrtte re-lttlittntt. as initiarly dot-elop-ed. require l'|.'i.'it:.'-t"-
H-elm:-' dt.-stage f'rtt' most patients. ‘With the gel-t'o:rntitt_g
5I3'[I.I!iflEll-i. IUP-lowering l.'|TJ.l.'.H.I'.']-' was otttettdeti from 11

to 24 hours and thus required o1t]]..' onee~a~d-ay dosing.
This etttertded duration of eftieaey wstst demonstrated
for hoth gel-forming products in ettnlrolled t'[init:aI

 

 

 

Set]! l'o-rm |.]i5-eomtiti-| :|'tfil._'I:|.|.'|i| pH range Hu|':I'-er i.-..-i];u:u:'ttg.-
Er-ittertltrtne |t1t'ttri1I:h|ort-:1e Mtld to tttoderute .-ttinpng 15--4_fi Medtum
EU-tittephritte httttrtrato 3-dnd.-erhre to severe :-:I::t-tyne 3-4 High
E|ttne|:dtrirte httnttu tZrtt|:. taeettsionnl mild sungiim _i_-:.'.|_5 L-L'|'.J.I
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l!}plJI.l1Il|i1it: Plmriiu-touliul l"1'tid.u-t.-lit

trtstls. Tht' tirsl gel-forniing pmdu-:1, Ttmolol“ :~;'.E,

uses this [:II.ii~_-.'~_-?.tiIJ'I:l.‘i:.iritiL' Ecllun gum :3|1t_1 is rt_-put-14.11 |t,-.

gal in situ in rizsponst: to the higher ionic sir-t,:I:13_1h or
will fitttd [LL5 Ftttonl 4-.3tI|.i't‘$'|l-[I Aitctnaritig inn-

:'rE:t'|si1r'i'-t! gelling systems 11.11.“: boon pntuttt-ot_1 []--5]. 'I'l1i_-

st-rttnd product. itimolol l!'li‘l|f'iHt.']'. mics 1h: poly.
fiflflflhttridfl stitttiiatn gum its Iht.‘ golltng agent and is

rotiottod to gel upon contact '-.i'Itl'I the tear f[tt.ti.i_ 3.1 least

in ]'|'-'1l'l din: In the ]:iI'i:s-crtoo ol' Lea: pron.-in |T_.I5-:t2}..'rtte
tl..‘-.5 l-'titor1t E-.I'."-l,5'_’4t.

.S'u.itmtii'on. lI'1hI: -drug is not stailii:ii.-ntlgr soluble. t:

can 11: fonntilittttd us i1 suspension. A 51:51-tension m:1'_tu
ttL3i:I be desired to im]:t1'tii.-I: fit.tIhJltt_1_r'. hIoat'm'tltfl:iiJ:it'_i.I, not

Elfiosuy- Tlii: motor iopiool ophthalmic sttspcnsinns an.-
thi: steroid -‘t'||'|.il-III|'fl1l.tIt:l!|:Ii.1.l.iiJ-t"_ir n1gI:nI.s prodotsolone
oootaito. |.!E'.'t-iHl!II.".'l|Z'tIlt"_-;IJI.'tL', flI.1t.'Il't'!iE|'|-L‘l;|‘|i:i|1_t-|:1_1.'_ um] rin1E1-

L‘I|-JIIE- Water-sotuhli: salts or prsdttisotum: phmphot:
and I:h=Iiiror:tl1t+son-: rihosohutt: Eltl: it‘:-'I1l|JI1.'l-11!: hoia.-swtt,

th-:j.-' have at Jfl-"i't't'..'l' st-o.t'i.“:-"til |'.|tJ'l£'l'tl."_u' .-tnti not: tsuurlgi i_t'|:t-
sor'|:usd-

.-‘tn tit-ihthtilrnii: suspension sliutili-_l I.l.'1'I: th: drug in at
Iiiicrotini: Tonia: ttsuull_i' 95% or I'l'.tt'.m: oi‘ the p:tr1_'tt:1.t_~s.
|t.'t't-E :1 diolnoter of ltl pm or Ii:+',.-_=.. This is. to i.=_~:-isun: that

lI:tt: t1-ii.rtiI:|it:s -Llti :I't-o1 it:tttI.=ii:' irritation of ‘tho sonsltiw;

ocular lissiios ortd tl'L-tl:|. o u1iil'oa':rn dosage is -Elt'.Ii's'1:l'|:t:[ to
the eye. Sinus l'.'t suspension ts mstli: up of solid patti-

itifli. ii is lit Ji::J:i! lhoortiicaliy possible tli.-it they may

riri:rs'irJI: ii ri:si:n'oit in tho ii.‘l|l-LIEl—ti:-Ji:.'- for 2.-ligt1t:3.: pro-
iongotl activity. Hot-ti-;-~.'E:r-it:i1i-p-cstnithstt this is not so,

"iIlll'_'l.: Ilia! -drug purtiolcs .ii.!'I: t:.1.Ln:molg.-' itmttll. and ti.-ith

iht: ruriid icsr Iiiriioi-i:r I.-its tJlE}' tins '-i-‘HS-llcitl out tit‘ rt-it:

ii;-‘I: ri:|ti1't'i'i.*l:,-' ottioltlt-'

Fltnirniicrutiolt scientists how: dcuelnpetj mtpru-.-t-,d

S-il:i§:H3llti:it.'t-1't dosagc F-:1rn1..-i Io nvcrotimo pro-|:th_-.1115 of |1c|_'H_'|-L‘
physical si.'il'HJ:it:.i and psttioot-p-trot-iwcd :Iuu:o::nt'ort at-

Inhtttod to ittnir: oodsr: in_I_:_I't:t.ii:nt5. An i1'|_1|:'u_‘tt'1:_i_11L dig-

t*olo|:irtiotiI tisp-oat til" an:-' iuspottsion is lllt: ulziilitgt tn-
1't:'£Lt5pI:ni:I I:H5i l.}' tI.tt_'!r 5-itlTII:4:I p:trtit:|-es. |:Irit:Irtt1i:o5t1ilE|t]-ott

in tht: 'I:§-‘I2 .1ttd ensure that a Ltrtiton.-n dost: i.i|i.1|:«|i-«err.-:tl_ it

ii'o1.1ld be itlr:.'i| to ion-nulutt-ii sttspottsioii that does not

sutilr: snuix tlii: [uaticnt |'t1iFIft-' tIIII1.tI|1i|.'“.'i.].-3 t'o|low tii: lab:-]:t_1

instructions to sl1:t.i'.s it-all boron: using. H|‘.u'.l.-'-l:'L'|.‘|'_ this is
iisu-ttllgt not It-asihlc or rjlcsiruhlc sino: the -.'ist:osit3.r no-

i1uiiL'IJ lo rcliird ii:1t|1'nt_1 -nl' tlir: insoluhlo poi-I.i-:l:s t_-orn-

tilt'li:l1r' wottlti IIItt't|.[t' L'h.' t-.toossmt~ For in. liquid :3-cit:-up_
The opposite elttr-:.'n1-i:. of ulltw.-ing oompiolo 5E:lt]:i11t,!_

l'=-t'lii'ot:rL doses. LLsiIu|l:i' loads io it dense 1:1].-or of ag-
EI|.Jfll|!Ts'|lt!El pttrtiolss that! .tnt iliflitutt Io l'I'.'tiLlfi[!l.T||t'l.

A-ti i11i]_it'oi'».=.tl suspunsiun has h-::n tlovutopeid. u.-htclt
I:I.‘.I1tt.'i:.1]s the ”t.lIt.'I::-Ll|.:L1.lII'iI!'l. o1" tht: ittsoltth-Io ..-it-tit.-t: tn-

t;iL'IJ-itol 11o-i1it:|-7:5. 'i|.|-J.‘l'|- that tilt} will rcmoio hith-
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stttnrittlljt rosuspt:-ntlotl HS‘:-st Ii.-tr mstogr montlis and

till}: sottlt-tl [J-l.I!l'|.il.:|l:!i l.'.il.I'l I1: t:ta:i.iI3.' [E5|_1:-['.tut-_"t'|tJ_-EitJ with

Lmi!-' u J'I:ii-' sccontls of gsntto li.-ittd sI‘i:.'t|-tittg. l‘.ti:'.-. im-
riioiiod 'i't!hII:i-I: utilises .'l. otutrgt-d '|.'i'l-lll.!I'-5i‘t'I|ll|I!-ll’: p-ol_t--

rner iltitl ttppusitcly i..'|'l.;lf|t[-l,‘.l2l i:Iot,'t1'-t:t-L3,.-ti: such :15

lit-gstii-ii.-|;t' chiirttorl oortiomor polymer of ti.-tg. high
molccttlttr ‘it-'-Etglll and lttrgt: dimension and :1 ration

5-Llt'.‘l'l its sodium or potassium. 't'I1.o l'H:§'_£-|_Ij'|..'E'I:'_i.' :;I'.|.'Jl'g¢i|.'|
uarbozis vinyl pols-mot is tttinoluod in |'2I'.inl.t‘t'JI1||'tg' it-t-.~,
1']-t:It_'t:'I.1]t'ItI-i:I-11 {I-F Thfi it’t5tdiiul'JII: |:'.||.ll.'L'lIIi|:fi. 51_1t,']1 :15 Elite

tilflttiitl !'l1"l'l-i‘.‘.'l".|'.'|l|.'IllI:. lint! Iho cation ‘.3!-:5|H[!i tn 1.-o-rttru-[ling
tits viscosity of th: iichiolo stiott that ll.'tt'.' sxrttling i.-i
li1.1|'.|fil'.-."ll'l1lii'I”]|" TI:'tEtt'I14.'-;tI|, 3-'iE't it'.'1n he -I':.it:iiJ}' and tt|]jft:t1'|11l_',-
resilspettilt-il mid tzso bi: distitnsrti t"roni it uorm.-ntioniil

plastic :3.-ctlrnp t:o11tEI|rt-I:t iL'.S. Pdtottt 5-14:5-l.t2IFl I jn.

ln snot: casoi it m-.t_i' be ttdvsntugoous to i.-oni.-en .1
-ri'ttti.-r-soluble ootii.-n: higrcdit-nt in mi insoluble rot-m rut

tIlt$'i'E=I|.1|:IllftI::I1[ as no ttfIl'ITht'|lJItl-C suspension tinsagc
l'iJrm. This could hi: the case i-.'Etst-t it is l_-u:nt:ti.i:'t:it to

mttsn-tl tho t'.Ifl.1tI'[i|1:t.'t.l .~tl:u:ll'i.it.: of tin: -at-ntt:r-stituhie rum,

to :im]:iJ'tii-c tho rnmpatitiility with other n::i_-st;tq.-
uompursilionul iltgrsdionts. or to trt-toroo: its ocutar

lolciahility- Such an: ElIl.i1l.'El.|:IIt: is IJ:ic ii-|:i|r:u:itt:r tietetttolol

HCL. 'l'r'hi.¢h is an t.'lT:i:li'.': [HP-lnwerjtjg agent -.i..-i|:]1

I:|iiiiI:alJ_t' significant s:.ti'i:t}' odsotttttges for many :a5Ih-
inaI.iI.' Iiutionts. With Ilia on-titliitirrtii: _-mluiion dosage
font: some outiottts espericnucd discomfort I."1'|.fl]"fl_-EEI:]'-
tool it! it Lr-sniitrii slinging or htirnitig upon in.~atiIt:i-

tion. Although this did not tIIlIi_’l‘ftl1't.‘ 'i.'ni[l.1 I|'t».'.‘ ua,qti-;13.- or
-:l‘|ii:ni::.r of the prod uot- it was dusirnlii: to tm]:It'r_i'iI.,: L11:
'[i'EITFE'Eil to-lt!rdl:ri]i13.r. ."i-'Iim3.-' soltition-hasod 1'm'|nu]sttjun_-a

i'r't$l'-ts tJ'i-t.'d bu! it-'il:|1 lintititrl iitl-I.‘{fl5-5 [l '|.l.'Ll_‘i di5i:t11..'t,'n:t,'I

that on insoltilolo t"orttt of I:-st-.utolul IE-rtoptii: "'31 could
|.'i-it prodttt:-ad in sttu witl: tht: use nt‘n oomlsimttioti of H.

high molecular wcighl :|1o|}r:iniot1ii: ].'|-III-|_'|-'l'I1l.'!l' such as

turbomcr Lind it sulloltit: otritl cation. t.-itr.-hang: rt-sin,
Th: rosttltoot |I||.'l'[l.l:l:i:l2L"l.| 5u:iptFI.'i'tt‘I:I'I increased the

I-'||.H.I]':|l' |:i‘it'Ml1r'u:il:-_Il':tt[tt}' n|' |1t:t;3:,oit}| 3-.t..|i:h. |i|t1l |'J:u:: drug
I::oiiI.'t'riira lion rcquirt-d to tiuhistra sttuituicnt I:!FFIt::it':‘_i.' t-ti

lht 5t'||tIt1t'I1l tlit'Is~itgE fiI|1'|'tl is-':.i'_-. 1'-t:t!ui:I:tl by mi-I: half imcl
ill-i.‘ -t.‘H.:tI|'..ti‘ It.t-|r.:rHI:Ii.:-.'. 'ii'HE jrnfirrt-1.'i.:t,1 ,it:igtt'tlit;;mL!_t_ It

U-‘II:-ulil uppsitr that thi: sustotttt.-d |'-Elf!-ttit‘ of th: tIt.'1.l'|."I:

|'Jt:t.it.'tt1|i:Il t'Ici:i.ti':i- Thriirltgll 1!;-tttIi::'t11gI: 'i'."l|.]'l 1.".:l1H,"tfl5 such

as sodiuitt itntl pot..tssiu.ro in ti.-nzr t-‘tttitt rasultiiig ‘tn

rtroloitgtiii tear l~':i'i:li of tho drug and suit-stunttul in-

ert-ns: tn ociilirir |'!-'l'|Ii»fi'|i-'I'II]i'I':'l'i|.i.['_'.-' tL|.5. Faltnt =t,'-it 1 .9111;

i"’ti:i1'ri".t*r.1-_,t'r.|r R‘:-.'a.'.r.|rI.il'J'i‘r..-tJ't.-II. Drugs that tlili-"l.' only

limittd Stt'IhI|ll'_-' in |.II:|tItI:I 1't‘J:nI uzrt: ]:ll'I:FI:.tI't:iEl iI.‘5. sturit-3
11'-I1‘-'-"tlt.‘Tfi FIJI‘ |I'|'.""|..'-l.'l'|I'|.l'iI.i|iUl2lI:J|1 l:i_-r‘ tho :fth.1n'not:i=.|: 11|'in-r up
tlistiettsiiig to Hit: paticnt. In otzrhthittttttilogg-_ tht-st:

drugs inrluilo ’.!-iI|'l}'mtL'ITljr]_'J5IltI. eolitittttogiliut-2 ioclttlc
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[F']1t.1.-.pht1!i:tu II.1-d'ttl1:"'j. ti:I[:-i[1-I11;-':I.'riI: I-ICI IIE-I-:v— Tmrr'-i.':'r_t'tr:ttJ' TI"'iJ.Ir1t'f.'_1'-.*I:.}.'r.:u'.frJ.I3.2' .*T_tIt'HI.'i 1|’: U11.‘ PH!-it

I-21',-:5" 1, and :;._;.::i_.-Ir_-hgiiuntg Ht-li.cu._'i5.;1]"|, Thu; sclcrilc H grrttt ti-L-tt! tII' cmphusin 1.’-'11:: pI|:1L't"Ii I1-EL |.¢fiEi'liI'If! |ii'II:
;-iti'I.It'tj1:r i.-3. t1.:.:||.'|E|:I.I I'I'I-i‘H'||J'rI.-'|I.'i.'|.'|1'|.'.d L11;-' lyuphilixutauil J1] ['|i:I:1Fm't'II:J'3t 11:1 d1.'ij|!I51 li'H.‘ tt11'Iir.'it_1r L1'i'ill.‘|. |..'I|.'I1'IlI|'t1i|11ii:
iiidjt-iduul gl.-ts.-2. 1r't;-1:1. Tn ['_|IZ|'t't-‘Iii-III!’ Fnrn-t ti‘-tt-.1-r: drug-.=. s.i:r|utji1nt:r:+I'r=.=:i:t|:.'[I.«:..mtttrt1111::-5I11r-1II:|1r-=:¢sL:rI:I:Ltmt|
11:11.: [I much Inn]:-t_-r 5.-I-n_-t|' {life than tn iI_:Eu1:it_'I-rt M.~tn- 11:: that t1t' 11::-.tt' fluid.-.. gt.'l1cI'n]i}' '.I|;1r'u.'*t-IIJ |l'| ht tquai Ln

ni|-,1] 1:. ||.1.|_tfi'II_'!.' uwtl 13!. :1 hulking agent and :|g.'i_1.-pi|'g|I'|- Ii3I.Hf'”,-3.. Hst{_'I11. In cnmpnunding ttrt 1:'_t-': Slllllllill!-Ili. 1'1 1'-:-.
mtiun -.1‘;-.1 and 1'5 .ji;.-s..;:.I-.i¢.,j in 1h-I; Et-l.'l-iI..Il:liJ-I1 with 1hE.' it1+:+rt- 11111::-t1I't.'tn1 In i::ttn5Ii:|er1hr: slcrilitg.-- stuhility. ttnd

drug '|'!tl.'|:L'.Ir In r_I:|'1,.'i:ng, In |h-2 .:_':t5»',e tif -cchnthirtphutt |'.l'I.'E+|:F'|.'.i1I.i.'I'l! tutp-1115 and nt.1-[jI.'L1rt'..1rI:]i.'-‘:1: Thr:fiI::1'-'["I:Ct51l1I
int-littit. :1 '|.'i."‘.11-. Found that 1-mtttsiaitti-n ui.:I.':ii1.lE' used 111 cth-ttlin it 111':-:1:=~s:|:-' ifir.-mnic Hniuiiun. 1'1. I'ung:‘ DI" il|.5--
pluce -;_11' u1u:1.niln;:l :15 u iirg.-"int; .:tirE ]1rr.i-tlttt:-t:1J t1 l'L'|.I'JI"|E' lfil".-“ii T'~3EtL_| I:I.1tI-I’-1-'.'1.'|I.'-;I'tI:].I I:|-M5 nr'-I I2:i.Ll.1i-E.‘- :3 I'l::.'l'I.'hH.'Hi p»11.ttI.

!iL|.|h|I;'_' '|'|-'I'I.!I-lJ.|]|_'[_ .-‘J.m1:tn.-nI_|_I,.- 1Ite p[c:«'.t:nt:.1: :11" r|II'tHI.'|i.!1'i!l.I|'I! ruspunatt. and 4 El1L1|-="|: UT uh-I1-I.J.I: ii."-7-|.5"*'n 5-i'InIJ|IJ 12H.‘
I-I':I'_'“I|.|: wtth. lit: t.it'I.t|;t ulluwti !'rE1.'.z&:—u.‘:'I‘].-'tt':g 11.1 -.1 5|-:_11.'1.'t:r I.ti:n1:pEtthh: lt'.I mmil ;pt:r15«t.1-rte-1- I"-'Ittnt:|f1.1t21'tIrE!a'3 i.‘|D.'-' In :|.

n:si.;j11.-t!| ntuistt-uii; I;I:Ii|'|11',!'|:1.|I 1I::_S Putcnt .'!i_ErB].=f':Jj1 .-'1. mttch ht=.11i:r |'|t'.I5-ii£'iI‘t'r1'| 11.1 nankr: H. ]'11'::.ti5:t: udjuatitieitt.

5i|.t1i.'IiIL‘ cdiutliitiriltutr {:11-i.ht||.|1:[ Ihlfi 111541 h-r:i:n rlrruiuccd and thus their F!l'L'||i!|.l|..'1fi 'r1"tl| IE’ cint-'4: I-.1-isntnnic. since

1i;,- rrt-err:-tJrg.rin|_a [mm -.m uicaltuiiu $1'.IiLL[in:.IJ1I withnul :1 Iht-;,- arc in El cnmpctitii.-1: situation i11‘Id:|FE:i|!EEI?F-12'5T'i'.‘i.'iI|'|1

§ 1:1:-ttrg.-ing ti: i:|-t|II-.'_ir|.g ttgcnt, hul 1i.'tt.' product is. I10 :3 high [1en:-:1:-1:151: of II-.'t1Ir:nl urncptttmt FIJI their 1'Ir1'r-
l: iI;'rI'I|_:I.'I!' iii.-ti-it-:11.-II t!ut'1.~i En -.‘.'t!IlfiitL tmitant:-es. rhr rhurnptutic c-=1nU=nlra-
_i; .5; t;t_-p:t.r;tt.c|g,- ftttt-huge-tj sterile tji|t|u:n| and sttrih: ti.nn -:1|' thc: drug. will nthi‘-&.'35i1i:1E' using ‘Pr'i1u1 might
J ..jrtip13t:r;tr.:a:m1:|-,- is prrwtdt-Ii 1.'t'i1l1. the sterile 11-:1-I-1.-'t‘|t'r :1rthi:r1-1-'15: ht r:rI115id-I:rI:i:l an unuutptable liirnl-tit:-'. T1115

3- iH'.l|'_‘ r|.:I.5llII‘|.I!'-. ii:"it£‘|.‘i.lI3 tcchrttqur: tn rut-m-1:.-I.itut»:. Thu is the t'-.1si.- ftir titidium -:11l1'a::1:1rn1'd*=. Fur whit}: llt-2'

g phut-rrtut-ittt 5.|1t1-ttl,tl n_m]'_-.- u::.e1|:tr: diluent sttpp-11'r:i:1 hy thi: Iihi-|_'lIL|-|1i.lt_' -::-t.1rtt;i':n1ntlit.1-rt is itljttlul 3-.5‘!-ii. i:IIttL H1: drug is
“' n1m:.t||'m:ttir¢,-r 3-il!I'|l.‘I: it 11111: i:n:'t:n tint-e!-2-paid to t11i1inI::IIrt LL':'-‘Hi 111 |iJ—.‘iI!”ro cinnctntratiuns. Fmtunrttei:-'. the -3}‘:

J t|1-.: tiptatttuiti [1-:11»:-t1+:;.' :tn-ti rir-::.=.-:r-cettitirt of tin: ntt'ti11— 5321115 to Ittiurtttv: |1‘_-'[!|I2l'|I:'Il!1lI'—' 1'-«:r|LLI!irI1'I.'s brtlnr lhurl l11_~'—
_-'i fititutcd 54_1]uLju_1n_ The .:.tt_t-|'ug-1: l:_!l,'I]'|n'jii|_jI§_'|'|',|:'«'t. and i:.Itptri!- 1:1-_1I:ul1i-3 tines. "t".trii.2IU:i- tliilitiintir-I.'ri1'..F. dim] 'I.'I.'Ill'I. thc Hui‘:-jccl
,J_ Iit'Il'|- ij:att'i-.11; t‘r.nrtht:t‘tn:tJ:.t:«lutitrIi .1-I1-tiuld i'|lE|:‘-1!l'I'|'|i]-iJi5i?'C|2l nf |1n:::tHr: lunar.-ity |.'|.IiI'.'l.'l1.'l|!2i'|.'|'|l!i' stud tii:ten11int11i-an.
2' In the puI:I:n1 Eevenil :11'ht:Fc= [Emil h-‘wt rcisummunded J.‘rl'41E!lii.‘i1|
3 I.'I.'|E[]'l.-I.'I-I15 111' uhtttiitirtg :In 111:-I:i:]:rti1hivr I:nniv::il3.-' in 1:11.-

lI.'.1'|'l'|'l-LIl.'H|'lI:'.'l.'rLl.li tsurrtpfli-undirtg C'n:nmmt1n TI:'In'|I:E'l‘_~'-EIti-
_l!.IH1Il'I,1_!. I-flgr-:IEiiC1'It.-1 multtdt: Nulfl. RCI- httlfet :'~.'ti1:«i.

.I'm1t-ri1t- .‘.r1_t,-.rt°*t1'I'ut*11.r.'r 1'11 Tt1pir'r1F Drew

Ttti: I,]f|I.:1‘.J_rII_'!|.|I_i1;_".'l“'_|.' ]|',|.:'l|2|;i't-'1': ingn:tiiv:nt:.- in uphthaltnic |..ll':'.'I!-'.iII"|I|12ti|2'. glycerin. ;1n.1-|:!3-']i:1tI: git-‘cal. and rmu1niLiJ1.
stilulitirt uml 1i|.ih-|1E1.'l:"-'i.|I'I'I dosage Ft‘: r1115 -ill‘: nu:-21:11.1:-'tr_+' In

p-;:rt"-nI'r|1. nm: :11‘ 1'n-t'1r-1: t1|'1I1t: I'tr||t1-I-1.-int-=1 1"tIIII.‘Ii-1.1-t1.*i' 1H.i}Lifi1 (‘H .-in’-|'."r-r.1'I'-'11-r’J'J.I' tint! if:i'JI_:|‘.i'4.’r.'.- TIIL: jtl-H I.1|1-U huflcring
1i_'\'|_l-l"l4_"u.-':'I'||,1‘.;]_I_i-l_!-|_l and 1i_:nti:it'_.-. hufll-r ttttd udjttttt pH. 513- 0|" tut f.1t'i|:t1|1a]1111I.‘ t:t1I'IIliI:!II1. 1'1: 11-rnl':a|:rl_-,.' 1:1-F tiiqttui im-
bilin: thi: uctit-t= trtycdi-:nt5 fiEi11'i|'|!1'1 dccnmpntutinn. 1:1-lrrLiJ.ll4.."E to [:|f|:':I;h31' nrt-tmnttiinn. since 1h: fi1Hhilit:.r nf

|r|I:t'1:1!.~t-tr *i'nIi.ui:'JIIII.j.'. ll!l'.l]'h£lE1. i.-it-:t*i;n:1it}.'. 1111-tl i|:I'.'l 41-1 -1t=hrt'11I. nmsl izrlmmnznlgr u.t-mJ up-hU1.'tl:1t:n.' 1JI'ttg.~1 15- iargclgr
"I-111: L152: t11' |.,I.|'|.I}-|:'|v['.¢,'I',‘_-'iFtI':lF:i.' Ingredients i:i- [L1 he tI'.'I.1iILlt}d. i'..=-III-I'I[1'-III-iifli i'I‘_-' ll'tI: pH Hf li'I¢iT 1=rL'|-'1'!‘-|'.Frl|.I’|-Erlll. M-'1l1:|.l-
mid 1i.'t-E use rut‘ ittgnztji-tzntit snlcly tr: Impflrl :1 t-t:-Lur. fuuturei-3 plttco: flI't':1"1.i|.'I'l.l1‘:'I|!'|;"[I'I'[|'i1i.'I5iEil.'|‘1'| This 111:1‘:-=1:l. :1InL-1:
tad-:1r. nr i'|.'t1.r11r is |'I-rt1I'tIl'Ii1t=.1.l. lIEll'H'l'l'L'li.l.'Fi Int-Ji-:ttLi: Lhitl they prtjtltlirfl ]'I-r'4.'!II.liut:I~1 '|.|.'I1.i-1

T114: t-.li._.i.:t: ti1' :1 pfirlicuiilr 1'n.:t-1:li1rt: i1'IgrI.‘.'I:I:iI:‘::I11 1111:] H5 [mtg 5l'tr:|i' II"!-2'5 111511 will 1'-::l11in their hlheled |1I.:I|J:rIIt:_1'
|._'I:‘:I]1|::|'.E|1'lE|2|I.:it.'_I1'| it L-med not ¢i.n|i.- 4-_-n. physical |l11L‘i i_-ltt-- uttd pruitlt1t:1 tltaructerlsticta ttrti:h:r1ht: many and i.-.-trii:iJ

1'|'|'it._'LtI_|_‘1.'.1:|'n'|',1;11|_I_',ii_li_|.:.'_ but u|_-1.1:: -ll-II hi.;1.::t_'i1'n|:r.:|1't|:'t[t'tIg.' with ti1t1r.1]_::: -E-|.'|-|.'|-|J.i.|iIiIJ-|'L'1 uttr_'-.i1it.- tilt: I1'I:I.]-:EIr'-' I:-.'II11I!'f|i. Th:
tit: 2-«:n.=:iti~.'»: and rlt-Iicatc t-nrttlttr tissues. Be-:3 use t1l'111¢ phtinmtcist and whn|:5aiI.'r rnmii beitunw Fitntiiiar with

|.'tl_tta1 requatetnc-n|. 11-tr: tt-st: of lT'l:H;l]‘fl.' tntgrt-.tItt:ttI..-. is ltihtrled 211::-11151.5 tilrlii-I:EIt'rt'I5. I'm‘ with |11't1-dtt-1:1 and 11.-ititi1':'

t;rt:u|.|_-.- n.-.t.|r'tt-ti.-_r_1 m uphI_|.*|.;g||11i._' :ji_1_t;:tg.'.; |’-i_1rrn.r.. 1E1t1l it is pIrt1}1t'.:ri1. ‘.i'|H.'l-F-|.'AlJ. F'uriJ'-::tI|.1.|' 111li:I1tIfin :=-i'I-I'1Lli1l ht
'I‘Iit: ;iti.~ui|-iiI'tt;.- ti!" !:i:I.".'ilI.II'.|'.|2i|.' cffct-ts due ['L'r namiaturtv paid 112- |1r{H.iL1£'t:i' r:=t1L:in:n;t rr.'i'rig-rrutiultt Thi: 5111111111’,-.'

ntal -EIrijiL'|.'].g;: ;t_r. p.ri:t-;.;iu5.|=_.- 1'32]!-5£:LLS._'fi-l'."{i aihuuid aitcu he s1|'nt:t1I'l1.- all rtrtitlttctet cam h-i:r:nhttni:t:r.E h}- rt:[:*'tgi:r.itiu1:i

kcpl in rt-ttnti. FDA II't1.'H 1:it1:t]1.1g11n:ti :1|| itw--:1i'-'1: i11— tM'=:1'rl |'Ur L't'II-M‘ I1"-"-' if‘! '1'-'i1'H?h -1 1-‘F1-"4-‘Ft-'t='~'= 1'|1 fifl1U1'H"1'1.1
gr-1:rli.:nr:a tn .,'|I'I|'I]T|'.I'L"'|.‘i. I'_i]'Ll|_! FIELJIJHLIIE and |.'I-|'L'."I"idE5 this and ]'I-r-:.‘.£.'i|'.I-1't:-1|:1'-:1n mtght t1-ct:ur. Ft‘-i:::£i11g -.'.'I1'EIj:Ihti!1‘.'IlI11i-C
tnrtimi-.|tit-m :11 i.i.-».t-tt-_1Lja.gni.r_et::h:r_.-'tirug,"ii1t. Thu: |ia:t- p-rt1tit.u.:1i1. 1:1-:t1'1tn:tt|:1r|gi' 51151::-1:n5iL:-nfi. tihnuld h-: mrtri-IJEIJ.
tugs tm: ujph.-ti_-u:m;.tIbyi|mt'1i't-1.-irtgrc-1.Iit:nI and 1'1rtn.'it.h: A i.-|'|El."itEL'-i.Ji|E|.'l-'1-' I.:j.nt.‘|.:: t'.:I11 l!Il|.l1||.'E Pilrtlcir 1='.l'L‘-1-I-'1i!1 Ur
Iht: rt:-uI:::-.-. -:1|' ttti1'ni11i:c.tt'tt1'tt_itt_ t1r.t-1-it-tt_£E1 |'t.1II1't1-i- 11111:] -1:r3.':itn||ii-Lttir1t't -:1F.rt 5'-LL‘:'[!I-r.‘I.'l!i'iI'.'|!l'l J.I:I'.lI:.i iI:L-|.‘I‘E'tIE-'3 ti]-t! {.‘i'tt'|i'Fn'.‘I.'

i;]II.'t'r:i1It;t|I-.'i;: ttsttgu |':1ngt:g til" t'n.:u|;1r' :1ri|;:,1ti-t:i.r| mid lass -nF -|.i.II!I!i'.H_!'I.! urtii't.11'rt'tit}'
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I’.I|:tIIIiuIrhti: Fttainnnecetleel Pm-luet:

Ghtss-paekttged liquid prttrluels t'n'.t'_.' hre-slit i.‘-'..t-mg [ct

tlte tr‘-:r|un1e etptan-ecn riI' the Hnluticn when it l'reeees._ It

is E'.'if|E!|3i.'t°l.”_'|-' inn]:-:JI':itt:1 that the plltlrllltltjfil fully Hl:i'u'!i!1'I:

the patient mt 11:rtr|:-er ti:ttrt't|1_.-.e and use at nphthulinte

prriduets te en-inn: their mti.-_g.ritg.- :2ntt| their side end
elTi-:-.teietts tt:-3e.

l:I.1 addilittn I.l|I sl:t|:Ii.til;i' e|T.-1:l.s- pH L:|Ii:ijLL5l'|11-l.‘|'l|: eitn

Irtttueneee entnlhrt. -'~:n"et}'. and Itetwit}.-' ut' the pteduet.
t."ert1t'ert can: be dcseritted its the etthjeetit.-e respense til‘

the. patient after :i:I1.~iti|L1tit.t-rt UT the ]11'tttlt.I.I:t in ihe i:u!-i:|.t:-

taste ii.-e_, -n-'ht:the1' it may t::aLL-ee .'J [tctut |'e.epi:n_l;e such .15

stinging er hutttjnet. E3.-'e trrittttiett is 1terrrtu||_'.- .’J1."t.'t.'tTn-

penned by i.1l.'l II'.l|.'I'|.":i-Jill: in tear fluid seerettttn [it elefensiz

nteehttni-rm] tn aid in the refitrmttinn cl" nernt-.1| |'Ih '_».'sii:--

legicitt eeitditjeits .-lteeerttittglgi-' itt edtiitien tn the dis-

t.'.t.'|-ttt['trr1 I::nI.'L'iu:n1ereIJ_ prttlducls Ih.iI1 |_:-rtttluee Irntutattn

will tend Ie he Hushett Frnrn the eye. nnit licence -.1 niece

rttpjd Ie-its ef ntcdictttiein may t'rII.'1.'1||' will: '.'I erehuhle re-

dtictiern in the tlterepeutic t‘I3:1|:Ie1n1tefl5].

[L‘iE:|i.i.'_t.'.. e1.'t:rg.I pttttittet wt:I1.t1ti he |'!iLt|'7I“e1'-et.i tn 1'L pl-[ Hr

‘i'.-l-. censtdereti the nen'n:|| physitilegicel pl-I Lil" lt.'.ttr

fluid The utguitteitt l'er [hi3 en-neept is than the pi-ndut.-t

wttultl he eumfttrtuhle end i.'l.l.l'i-"l.' nfttitnum therstp-etttie

eeti-.-it1.r. ‘e.'triet.Is -t.Tl'tj'tt.'.1'i1'|1El'|f5.. |:-r'rnt'.=iI"tl}- in rathh-its.

have sltnwn tin enltttneeel eIl'eet wlten the pH 1.l.'Elt1' zin-

tsrettised. It-'.-aitlig [LI the tlt:Ih.Ili|:In eetntstihing it higher

en-neentrttticn e-F the !|'|t‘r|'|it.'|-|'ti'r'2t'.'t-ii lipid-ecluhle drug

base. the species Thflt can rt-cttetrttte the cente-.t| epitl-it-—

list] |:ttt:rt'i.-I.'.t 1111.1-re n1[.1EriI].r. 1711':-t 'I.t.'I.Juh.i nttl be true if the

drug were stn. neiriit: rrmteI'_..'_ The terms. i'|.'l'|.-‘C 5.-unit: ht_Ii'E'i::

e.1pecII3i' n-I" their i'iw'ri. end It is helit 'cd lhtlt they can

tteutreli:te the pH ed .-tn instilled selutien ifthe I.|Ltttit'I|ll.'_o.'
L:-f'stJlLtt:'i:tns. is ]'H'tl ere-_'I::~lsi-.'I: and if the stnltuliet-rI_ -l;i.1_'t-t:'.§. not

hrwe It .~'-tn‘-rig resistance tn neutrttlirntten Fi|ee:n1'rine

tictieitgi is :t1:tp.'trentl].-' the same -.4.-Itethezr applied from

'-'E'ltiI:tes tt-'it]t rtE.'I.I.rl§-.' pltj.-'!tiLtIetgit:tti pl-I -.'I!|ue:-'. nr from

rne-re neiehc 1.-'ehit.'.|es.. ]1irei1.-'it;|.i:-e| the letter are |'|_I|_'t-I

etrn-nglg-' hiiliizred |ItI~":"]. fit [2-H i.li|Tcrente cit" 6.6 tersus

4.1 prutltteetl Lt. statistically insignificant t1ifl'erent:t: in

pileteurpine mteisitt [Hill]. The pH '|.'t'L|.LIi.l.‘.5 -i_1r' nphthsilmie

seltitienfi l|iTC :LrI_|t1sterl within II rttitge te pret-ide am
eccerttahle shell" life. When tteI:Et£el:tl}'. the}; are he ITe:-eel

ittlI.:t|ustteJ}' tel mttitttttin s1tti'riht1.- 1.=.':ithIn this range Frir sit

least .1 years. 1|" i1ui'|'erfi tire tetiultetl. thei: e.'t[:n:ieit].' is
etrtttrelled te he as tew as possible. thus enabling the

leurs Iu bring the ].'t-” 1.1-i.— lhe |djI"t.‘ i.'l'.:J.l:'i£ lit the ]1|1j.'5in|n-

[heal ratnge. .‘:iI1tI:e the i‘-uii'-er -:etpr1~:i'r1i'ts deteI'nt'tned by

huftcr cenecntretiett. the effect ed" butters eti tenzii.-itgi
I'nI.Ls'l ul.-iu he t'.I|sett intu '.11:t:u-Ltrtt ---Ltnlzrther rett:-‘inn that

LtF!Ii.'t.Ei'l-l.Lil'l1:h'.' pr-eduels stre LL-iLlll”:i.'-t1|1i"i.' lightly |'_'-ttilhred.

The pH "r'ltit.'|I: is net the sele ccntnhtitiitg there: he

'ijl.'t-|.'Ll'|I|:r|J'F1 Iitrith use 'iJ|-5I'.1J'I’|t.f i1]'Fi1|.]1.'l.il.'l|iL' HL1]fl1i[Jflfi. It is
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eunssihle te h:tt-e ti pt-edect nitl: :1 Itie. p-II and little

hufll-r L'apitI.‘ilj.' that is rnttn: t:Lt-t11.I'tJrItI.hJi: than :I. siniiliu

prttduel with :1. higher pH and :5 Htmngen l::n_qfl'e;r mpg-

ctty. E]'itne1'r|tI'irt~e lt_-rdreeltlertde end di;-iii.-i:t'rin |'t'_-.'dTt:I-

tltlttride sttluliuns. LI.-5L'-ll fur t1'e'.tLn'Ient -.'-I' gitiueeintn,

have n 11H HF uh-e-Ilt 3. yet they hrwc sLtflic:ientI'_i- .i1L':-

certtehlc eetttlinrl tc he esed deity.‘ fer rn.-mg. years. The

:-iflrtu: [till setiutittn r.1I' epinephrine i.'fIl.I.'tI'l!l'.J.It has an in-

trin.st'e:1||3.' higher h1:IFl'i::r i_'a[:i:tei|-_.' anti will pj'I|_'IijLI.v|}|_"
much more tli.sceint|'eirt.

The tteiI.IiI_' nttnstertritiu] d.l.'tIi-iIll.|1iJ.I'l!lI1'.lE|H'l-r_'t.' agents

pr-rteltt-ee ttignifiennt stinging .;Int'i hurning upt:i|:| teipicei]
neuter i11sti|l:ttien_ and this limits the cencentnttien L:-I’

Iirug []'I.it.I can he -ll-l.'-'I.'I:I|.1|'.|l.'lJ. L'I.-dTe'tht:, st It-l11|Ii'l'i1'|I: tie-

I'ivttti1.-e. htt.-i heen. l'et-Ltnti tn improve s.ignii'|t:eint1}' the

cr-ntfett e|' drugs such es seitte-lien t'E"red'eneJ*]- lag.-

ii:-mling in situ '-t.'L'.t:}t euntplettes with the N5.-HI} {L|.$.
Patent 4-55-E'-.".-43!.

5't't.rl".Ii'r':t-'r.'t- S-ttthilizers are ingredients ael-i:|e.iel lei si

Fnnnultt 1:: decrease the nine nl" deeemitiesitidn e!’ the

ttctrec ingre-diertts. fiitttieendeitte tie: the pi-iittia,-i.-it :-:t:t-

I:I:Ii:t1:t's fielded lu !i|_'Il.'llI: ophthalmic tn:-Iutinns. prime nly

these eentetntng erlinephntte and ether eetidiztthle

dntgs St‘-diuttt ttisultite er ntctehisultite are used in

L:I_'-I‘iI..'I'.'rttt'itliI:I:I1 up '|.L1 |'.l|.]"m itt epinephrine hydra-

ehittrieie strttl hit..'trtr4te sniutinns. I;'['-tnephrine hnrme

seh.Itt'ei:ns ltsii.-c :1. pH rttnge «at 55-15 and cutter st mere

Iiiflitflllil ttitttllenge [er fuirnttlttlttrs wht1- seek let trrret-‘tent

I:-ttitlutietn. Se’-.'en1I putertteei I.trtt:it.t:-ttdent sggfiterrt-: hm--|:

been dew.-ele-pt:-‘l .s1:i-:-ctlicstll;-' |'eiI this eeim;:i-ettnd. These

censist e|' ttseurhic -.ie:id 'e|.r'L-ti eeet;-'let_»._-ttei ne. uni] sediurn
bisullite uJ1i.1 3-113.-'tIt't.Itt3.--t.|u.irLLrline. lstuusenrhie .H.1:il:i. is.

else an effective tlntieetident Fer this drug. Scdiunt
tltiee-:tI|1'-.ttc Ili LI.-tetl with flddiultl ::u]l".teet.atntide setu-
tiens-

."iti'n'i:t'.'tt-'rt.i'. The use et' sttrfltctents is greatly rc-

stneted in t'u-rtttulntittg epltthulntzie suIu1iens'_ The Dr-

tler ell" zturfuetstnt lttI1iI:i1.j' is stninttie 3:: teaitinnti: 3::-2:
nnninnte Se"-'ere| ncmnnie sttrlhetttnts are used itt te-

tritireli-' Jew eencetttretieins 1-J did itt dispeis.-iiig stcruids.

i.:I s‘-Ltspl.-:n:t:it.'rrL:l and It: achieve err lI.1- iEI1]1Tl:t't'E st:-Itttietn

l.'i.lI2I'l‘t}'. 'lh-nse ;1t'it1e:i]'tt1.II_1‘.-'tJ.‘i-fli are the srrrhttnn ether

esterti cl" nleie acid tI’e|;rset'ttete el Tweett Itl .'tnd Elli.

pet}-leer: eI' -t.'t.'t'j.-t-3|.h3r'li11I."I2[ eetgi-1 pl-it-nut [T3.r|e.~i:tpnl}_

IJTI-Li. pttI_1_.ret-.1t3r| 4|} ti1t.‘.i1i'l3It. The Inwefit e.-nneeniniriet-11

|'IL'I.*'rfii|.'l|i1-' is user! tn [n:rt't'inTi the tlesiretl titttetintt. Tltt-it

ettect en 1-tresereuti-.-e etfit-.-teg. said their pessihte him]-

ing by mtt-rrumttleuules |TlLL|i|'. he tnleen intn :tt:-eetttrtt, as.
well as their eFl'eet F!-t'|. eettlrtr iI'rIt.1tIe-It. The use cl’

sttI'ti=ict.tets its ee-sehettts let‘ an tielttlteltitic .=-eluttun ef

I_'hhtr.tm;:IhI::ni-.:uJ has heen tJ1:-5t:t'iheii EH]. This. enm-

 



Page 44 of 66

 

''"-"I4'I-4'1-J'li—..Jii_-'_:...-.'_ii"i'i_..--'u,.=i
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pceiill-an I:1.i:lu.Lte5 ]:'It1Ig.ri.1-:t3r| 4|} :ttI3:H'iH1.t and [:'It!II'_i'I:'[i"i}'i'i.':rivt

gt.-nial an sniuhllize il :1-":3-. ehlnrnmpheniuui- Them sur-

fueiunlat-eeseit-enn. provide i|- eieer nqu-mu: .*:e-iulien Cr!"

nhlzznimphenicni :-1ml :1 .~:1_aii:riii;-Latiu:ri:i et'1hn: aintiiiintiiz in
;.=|qi.ir:i::n;i.5 5-.:|J||r1»nn. Poi}.-icrhnitg.-Iuled elhl.-rs. u-F I:ti.~tL-IJ-J‘ IJi:I

ure used l'i:|1*t'!-l'i-E’di'_t' I"-zir .~iE!'iiI|i'Iiii'|i-!'Ht|'«'||'| in "r'r.1i|.uren"
ftiieitiiinnui; it-udiumi I.IpIIilti.'iiI‘t'Iit.' ':'-r.JitlliI:II:': {U 5. Patent
-1-Ji|Il'-_i{i,T"'1|"i'!i.

l’i.'I.'r.I.tI'fI.-.I'i'.I1,I;It.r.I'.'i'.I'.';; .=Ige'ir.'.i'. ]"'I:'II'y"-"II'|j.-'| Hi-I-'i.!Ii'I-I‘.-i.
T|'|.'7."ii1Ijr'i-«U-'.‘ii1.li-I'r5I.T. 1'|:r'EiIl"L3|3'L'_i.']'i-l'L'i|'.|'_'.'i l.'i:i|.'.li:L'_I.']|2E'i.iI.i!L‘|5:.f. hy-

dre.t'_.'eth;.-ieelielturte. nntl rim: {ii the s«='-'I=rul hiifli mu-

lt:-..'1.Ii..'1r might erues-linited 11-tflymere Ur :1-::r:.'|1e :icI'-‘.1.

lu;nr-wn LL5. i.'.'.'Jrl'Iti1'n:r:i [.3711], an: L2-1II'|:I:‘nt2r11|1-' used IL‘! in-

crease iil'l1.' 'r'iF|2i.'|5i|]r' n|' enhihillmic =~':r|uI.it11'Ia and Eus-

FIBI!‘:§iI:J1!I:«i.. ."'i.]1.I'|I.11.|gi|. iii-e;.' ientiee tttrfnee 1r:n-!Iim'I
ssgnificuntly, Il'u:ir 'FiFiE|.'li1F}' bttrtefit Lt TI."I i1'Iv.’.‘I'i:.’t:=u:‘ ti‘!-«T
i.'n:ui;1r 1.-u_ini;.'Li:i |:m:. 1E‘ti:rI:h}.I decreasing the ilL'i.1:iIIilg-I:

rntc mid inereusiiig tirug i':it'::1'-'tIiliii'ri|i|:r. .-it fiI=I:tm-‘Jill-‘if

I1L'nEIil nit" L11: pnig,-mu: snlutzinns is ii lubricating i:|‘Er:n:I
[hm it I..'|rgcI1_..' 'it.II'IjI1'l.'|:'i‘.-'i.‘, hut rLu[it:.t:u|:Ili: te I1i.'J.1]}' jJt:L-

tienta. Cine disadvantage In the use iii the pale:-ne:re ie

their tenueriq te dry to -.1 film I.'!||.'I Iii-1 t:j-'i:|i1:l5 and

cyclashns; hn1.I.':w1'. thin can he Eu.Eii}' t't2'I’rtI.:I'+Et1 i'|}'

1.i.'1ping with -.1 damp tissue.
E"-iuinr.-r-.:u.is -.'-Iudiea ha.‘-ie ~:».|'tt:-wn I|'i:.i1 irtcrcnfiinse, the

I-'i!ii_'r_1.*'.il}.r nF uphlhulmit: pm-1 ue-ts ineienites en-nleel TIl'I‘II!

ant! phnnna-i;'I;r|_n_g:ii:::I| cFFci:t_ i1-ul ‘.1 plateau is leached

.-ii't-er wliaeli t'LIL'ther Ineienses In risen.-'-ir:.r rrrn-dun: unli-'

.-aiig]-it -:.1r mi increase in etfeet. The itientinn til‘ the

pi.|.|1[!:iLl is -i:|rug- i-and ['11-n111.IiuLitJnat!tE;fiv.‘:I:tiitn1_ Bleugh

and Ejnnatfa |1T1| using mi:Ih'_-.'1I:i:IIuIi:eie .-.-.1IutiI:In5

fuund. inereeiied eenlnei time in raibhits up In 15 UP

recniipnisej and :3 let-'i:lin|g »:Jfl' at 55 t:]"'. Linn and Jaime.

[ZI-'3} *iti;1_'|{.iil:‘-i_'i The ran: -.11' incrimul excretion in ]:IIJI'i1..'m:i-

uitiiig .1 »;J_-pe s.1Zr|Llt:i-III-J1 ni i11eti1].'li:e||Ii1ntI: etnnetnirtilinn

frnrn t‘J.15 in 2.5%. I.-nnnm:pt:«m.iiI:;i_1 te '-'i5-CtJ5-iliE5- of ti-

_'iiI.[H}lLiI i:F'. the I..1Itr:r heing U think gel. The rB'.5tIlLi. HIT
:'ii:'|'fl-'-HI in T.-i:i.'i]e 4.

t'.‘|-Lrai and Ru-‘t:-ins.-uzui [H3] er-iidueted studies in

1'.'L!1i1i15 :Lni.'I 1'nu11rJ Ih.1t, m.'I:I 31 ntngt: ur |.[| I15 -.'F"

'|'.|:|i.- 4 |3F|i;,-1.1 i_i[' ‘-.-':e:m,'..1I'_-.- {Ill Frnn uel I1"-nnLi-:'t Time

Time In -i.i'_o.-e iipr-i.'eren-:'e
|I'|r-:2-|_.|5;II |'Ii,i|"iI:;-|.'.|l'."i_'|III'I.iIi I.1'i.I:-t:l1fi'|

I"-'Ee||.'1;r'|-i.‘-;'||1i|tJ:~'I.'
t‘-rm:-:n'Ir..11i-:'-n 1'!-‘oi

iII.|Ii' fril

11.15 ':i||J
iI|.‘i|ll I-Ill

|..I!i|!i Elll
2.5155 25.‘!
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1.-'i5I:n5:13.-. Ihcn: ii;i- at thrneftild 1Jt.'t."rt:a.§'.J: :11 Hit.‘ tlietnnge
1'iLi.'t.‘ t'."vi‘I|'|‘i-itlfll and ti |'urt]1v:r 1hrI:I=I'nh.’t decrease Uwr

the u-iseeeilgi iunge er 115- ll]-ti eF This decrease in

drainage 1'.1I-t: incr-:.'u:t4'_'d thi: L14:-nL=vi:ttLril1itJI'i :31. drug in

the iireenrneel teiir film .-it tern lime null subsequent

lime perierls. I-irltieh 1-eeulted in u higher nqucnufi hu-

lTH.'l'l' drug t'_'IZ2I!'l|:.'i'_'l'l'|.l!':'.i|_'it'i-|'l. The magnitude Di. Iihi: 1n-
ere.'i.ev.' in drug eeneentrnritin In Lh: uqucuua hutnur
was smeiler mun the znerenee in I-':i:'n:v:I.<-it:-'. nhnul |.'.'

t:i1'nt:-.~i., fur the rung: l_IIII-|1.i1:P, and only :I |'-iirther
I.]-finld IflI:l'|::_1fii,'.' .:iI IIHIJ CF. Sine: din.-cl I.ii:tniE‘I'I'ttii.'ti.'itiI:I:I1

til‘ ep]i1linii11ie hinnveiiiihilily In i'||i|i|'|-1-E|1'|E- is net j'Jf|h-'-

5.-ii-1: -.-.-ii]1nui endangering Li'II2-.' e;-.=e, tiwestigntnre hiwc
t|5i::I 'fl||i_'|-rL"i|'."i.Ti|1 In }i1il.Id}' I'ii.I.:li.=r.=.. nfirtliilg hieai-.Iii-

ebiiity in the ejre, iJu."i2‘-.'lt!:5I: I15 p-cnttrutinn nun be

quantified in humans timing]: the use of slit-lamp
flunr-nphnlnmetcr. Adler :1 :11. [T34], Lletiltg |i'ii:'i- teen-

nulngy, Found -nnly ,-.n1nII incrcan-n.t in d].-we p-:nt:1I:Llii.1I'i

ever u wide nnzige of '.'ist:t:n5iTie5. The use of i'i11t'|-HS-III-‘il'|

dale in c::irapnLu1r: wthicle t:iI|.‘.'L'2lh 1e trpntlmimie drugs

1|] g-i;-ni:[:|1 'I.t.'t_m]ti hut: qucnrinnahii: Liwing lit] the large

difiereaiees in ehernienl etrtietiire. [:IEI:||'JI=!'l|I=!i. and

p:n-ru:a!.-iiIi13.- I::i:i:-tLi11g between fleeieecein .-Irnl n'ie='-1

{rphthnlmie dmgs.

The niiijer enmmereinl 1r'i5I2l"1.J5 vchiclett er: hydra-

1'_'.-'|:i-rIJ|:I}i'i. n1elli}|n:iiu|uer il5eptv.i“’i and :'Irri:i"rinyi ul-

enhnl {I-iquiFiIm"']. lsnptu pruiiuete mes! eften use

11.5-‘E-'-. of the I.‘-i.‘ii|.|iI2!I5lI2 and Tang: Frnrn HJ lu 3-ii GP in

i-ise»-.n'.it_'.'. Liquiiiiiii r!'l.‘I.'IIiI|.1IJi!'i h.1i.'u: 1.-'iscr_=-ziiicfi nf n1-inul

-l-El BF‘ and Len: l.-1"f-. p-til-_.'n!i:r.

Althntigh u5uuiI.g.' mnaqdtred It: be :it'i.'1I2ti*.-‘e iri-

grediuiiln iii. nplitiutlmiu Iii.'|1'.|T||Jiii1H'|l15 inided I'.lI:ii:-l.l2l.15-IL‘

Il'u:j,' imrlurt '.'i5::;L1':‘.it;-'- rnuny uni’ titeae eel;-rulers Function

:-15 nculnr lubricants. T|1i:_-,.' iin: rn:i.:ri-tE'l1:11 as the EIv:.‘tI't--L‘

ingredients in {ETC n-t'I.i|:I-r lubriearlts uracil lu prmidt

reiin.-I’ frnm dry eye -BL‘!-nditiflltfl. The regiiliitnw reti ulte-
mcms ii.':nr1E14:.-ii: GTE‘ [!FI'.'Ii.i1Ji:i.5i un: Filtttiii in the FDA

Ctide tJ1' Federal. H.|2-'g|.]-iil|.|l.'|TI‘i- {1iL"F'R3-4‘i'.l1‘J. urul t|1t:ir

1'nn-nu|..-i.tien5 are |‘.I!l'E5-EZIIIEIJ in the Tweitth Editien of

1h»: ,-i.Pi'J.-J .i-iairrifhrinlc r1_,I" ."'n'.'3-iI'.IJI'-|.r4;=.i:t'rip.'i'rirr Drug.-c

in silmm.-it:-r. Ihere iire nurn:1'nLu'- '-'=Iriuhlr."e~ la be

ndjusted Lind |1'I.tH!I_'i-'ni.‘i11.'Ii.t?At‘.“.-'~ e-r'e.=:eipient5 required when

tailnrtrig u Iitirmuiutiun LIF II pertieuinr Ii1.'Ei'fl]JE||1l:I2

.-_ig_e1'|| 1'nr np]1rh.'|LmLi: upfi-|ii.'::LI1'nn. Hut ui|!.irnuii:|.'_-.' lht:

elieie; nets en iiiidir1_e nil. eee-Iieniieelli-' ‘-'tIIiJ'|I! Fur-

mulutmn that t:|in1t.':1il_1.' enhances Li‘.II: tliernpeuiie in-ti-F1.
fer that tlniit

i-':-hie-It-.i-. D]:riirJi;1i:Lm: drape are. 1-ri1h few emeri-

litrnt. aqucuufi r'iLL'i'|.i.h using purified t|'att-1:’ LE5?‘ its Hit:

sniwiit. w:i1t't' fnr ini-:'::'rit1n in tin: T:':qui:I‘i.‘uI.i. :12: it is in

|:IurI:rLLe1':_Lii-t. I’-‘uriiied water meeting Lltii-" .-i1:111u.'|m'I:|.-5 me}.-
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l.'.||1T|IIulrt1le PIu1r1111111111_-1111.11-11.1 Pmelu-..:1'.~1

I111.’ 1]-i::te.Er1.1:1.{ l1:.- t'lt!tlil|:t1t11:1‘1. 1:ie:i-r1n1':»e..111i-1:1-n, 1:111 11-1:11"-1,-r51.‘

1.1.-trrtmii.-t. .="1ii ttphihtlifltit; Ilrupts rr|t|1-I be rendered 't11.*t‘i1I1:_

UIIE ht1‘1'E; |'!ht‘:11:11 u111:1:| 3:1 1-'ehiele:=. fur 51:'1.'Ei':|_I t1..1p1'1_':1|
e1_1ed1-up [rrI.HlIIL'|!fi Il1:1t :11-e e1ttr1:m1:I'_-1 11e1111:i1t11e 11:1
mt:Ii11t1.1:n:. 'l'e1tne1'e[ine I-JCI 111 1111 1.1r1Lil:11'1.-1111: til-ill is

stuhle fer I2Ilfl]1-' 11 Few 111111-:1 in 21111111-1-_1ur1 5-t1|t1ti»:r11. It "111

'.'urI11l1'e1l ea 11 1“-'11 11ten'l1.- 51.11-.]'1-L*1'I.';iiEI?.l|I'I with PI1111t1|-111111:

5|.'l"1-El‘ and ii]-_tIt1l |jI.]I.1i1l 1:1uetr11|t1ILtI'r1. "131-'|1jle p-et1'11|.'tlI.tt't't
11ntl 1'12: et1111l:1i1121tjut1 with liquid [_'11_"[r1J|.111.|.||'I'1 11:1 1_~1|:11111'11 a.
1:-1't11:1e1' euneiateney 1'11 r11t1ti11el1- 1.1.1.-.:1ti .111 the vehicle lit:-r

upltlhetlmie 111'n[3n1e11t5_

When Bil:-1 11:re 11:11-11 1111 1-ehietes in 1::-1:1}11l1111lrnle lI1111i1.l1s..
they 111Lt11l he hi the hi1g_l1e5t r.~u1-:'I.1.-. Vegetable 1.1:il11 1L11:]'.I
115 -e-Ii-1'1: ml. e1111'~t-er ell- 111-11] 1.e111arn1-. 111'] 11.-1'1-1: l-11:en 1151111

Fur e1tte'r11t:1t11:ttt1eu1e11 1.-1:11-111:1-1:11.1111ji11g_ These 111111 .11r1:
tuhjeet t1:- ntneiti-11;-' 1111-1!. tl-tet-et'1-re. 111111111 he 11111111

t:ttreI'Ltl|';.'. 5:111'I1-1: -'..‘~'._'v-1'ttt’t’111:'t'1:i11] t1-i|1:_ 511:1: 411 1-11.-.111-111.1 L~'t[_
r.'un1:a1n tcttthiltzete thut eeulel he it‘t‘iE1.t1irt1;.'.. ’l'|1-:-1.-t1t1:.11t
gretle 111' ell. 111.1-.-la 11:1 thttl 1111etl Fur 1:-urententl 1:u11:1-1J11.eta_
11-'1.1ul-.1 be tI11'.l'|1-'i'll-2Ii.'lIi1." fer 111:1]-11he1|rt111_~-1.

Ft.|t'.i1.erg11'11_g

E].'vt:t3t'111pfi lttwe l1»1te11 1-1111'.-l1 1111.-1:111 almeet et1tire|_-.1 1n plastic
drnpfler he-tt]e~.1 t1in1:1.' lht: int1'11.1-1luL'tj1.1n 111' me Drap-
'T'1111net" ttluetzie dispenser J11 t]1e l9SLl1~:. .-*1 Few 1:11'1.1u1.l1.t1:t.-.

still remain 1n glnse d1'1.1111:1et I:-11t1:|1:11 111111111151: 11F111;11:1:i11|
:1tut1-1'|it_1_.-' 1..'11nsi1'let1.-1t:i1-.11-e1. 'l'I1e 111t1:i11 edt-antnge 111' the
H11-:u:1~Tt:11'ne:r end 1aIm1l11tl1- designed 111115111: drunper
hettles urn: eltnventettee 1:11’ use by the patient. decreased
-:1t1ntat'11'tnt1ti'1.'1I1 rt-1.'1-lienliui, in-1.1-ter -..eei1_g]1L, 1.1111-I I1,--11.11;: 1;:1:_'11.t_

The 1:1l11atl11: bottle has the 11i5.11e11:11't11g tip 1111 1111 i:I'Ii.'E'gI'.-J.i
pert -1r1t1-.~ 1-111-1:it11ge. The 1:1-111111-111 1111111:-l31' 1'erne'1-ee the

t,-111:1 11.1-1-11 turn.-1 the brittle upiitie 1:l1:1wn 11n1:| squeezes
gC1'IlI]1-' t11:1 l‘1:n1'11t 11 1'.in1_ale -:Ir1:1n 111111 tells int-:I the 11;.-e. The
1:i11111enei11g ltp '1.11'tEi 1.‘II:Ei't't:r e-t'tl'_-.- 11-ne drup 1:11 :1 511.1111-1-1 1_-1|"
fitttd 1'11-r t'n'1g:1t1't1n. depending en the lit: 1Je11'tg11 and
prefisttre 11111:I]1'etl. "1-‘I.-']"1e11 unetl pt-1:11-.1111-J1.-. the .~1t1lu1it1n

r~e1'n-*t1n1'11g in the h1-11111: is 1:r11|;1- rnEn'trn.=.I|;.- 1.-zatp-111.e1l 1n
.'titl:11:1rr1e cunt.1rt1tn11nte 11-.11-1'111_.1 111:lrt1rn15t1-1tt1'1.1n; thus. 11
will rn:I111I11ltt -1'et3.- l11~11- In nn11e1t1'5tent m1'1_-rnh'111l 1.:e-t1.-

I.-1:r1t :15 'LI.".'['I'I|!I'1°lI.'t31l 11-'it|1 the Did-£I]1'iE glaze: hetlle will-1 it.~1

s1ep11r11te tire;-1-1-:r assembly‘.

The 1'tl:15:ie he-ttle 11111] 1Jj1n-tenstng [1'].‘-1'5 nt.-1:11: t11'|n1.1..-1

1.l1.-1-Isttje ]:nt'I-i]-'1E'Ei:1'_-.‘]1_-I111: tL|Jl'1'l:'f1 t‘-E'£~it1. which 3:11'1:1eide3 Lite
n1:r:e-511.1113. FI1::I.ih'iIit_1.- tint! iI1ertt1e:1s. El-1:1e111.t.~1e tlteee enm-

1.1-e1r1en1:. are in eenteet with the [111-1:11j1_11;t 1lu:1-"1111: its shell’
l1't‘e__ they 11111111 he r1rel'utl;1r el'1e11e11 end 11:-111-1:111 |'11| their

.-n1it11‘t1«'1lit1_.1 1'1:-t 1:11-rhtl111lrt111: 11.11:. In 1111111111111 11:1 -_1tu‘t11'l1'1;.-
studies un til: pre-1.l11t'1 in the 1.'r1nl1|i1'11e1' 1'_-1'11-e1- 11. rung: 1;11f
nnmael rm-ti 11eeelet1111-d tetn [!|1:['111l.:|1‘1.".§-. Ute 1-1|;1-1111: re1111111
Il1Ll!1'l pass the L-‘SP hinlngiettl I.IJ'I-ll chemical te11t11 1'11:
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e=LlIh1i'|11i1:1'. Tilt’ LUi7'E F-flirt! llsed '.1r1: 1:1:-11111.-1ti|_1l1: -1-1-i11_|-1

:1 ver,-r wide range n|' 1.1111311 end |'t1n1111|11tie11 eemp11-
1131115- Their 1111e lIi:i1‘i'.'IEi'1-'Lll.'lI.1'l.g'C I.'1 t|1ei1' 2-1111-|11it11r| 1111111
['Ie':'11't1::thrIil_'1' -1.:i:li31‘.“1L:l-1:risl.i-e-3, "e'1;u|11I_il1_- in_1_I,|1:tI|1;:;1*111: 111111;]:

:35 the 11re11er1r'=1Iwe-.=1 el1]111r1:r|:11tt111111| 11111-I 111-1..-111-1_-,-I1.-1I11.-1
11]ee1l11:11 can rnt1_11'111e itttu the 111111-:tie .1n1j 1:-.-t-r.111111||1'
perrnetllt: litrettiglt the 1.11-.1||,5 1:11" the 1.-1-.1n1111'n111'_ TI-11:

.=1nr1'Itt'e111 and pem1e:1t1111'1 1.11111 he deteetetl 113- :t1ai'1-iiil}
5-iILLItJ.i1‘."-5 if li.'lI.':1' are ~_-1i_1gI1ifi1:11nt. If the p1:rr1:|1:u[1:ng 1;1-um.
1:11-1r11.-nt 15 11 ]':t'E:3-E't'1raI.iI.I1:. 11. [1.:|:t1.'.'1‘.1. 11-111 111' 11111 1:111:-
5-21"-'t1ti11*e eiTeeli11:nI=1e'- 111th time will 1:letern11t1.1:- if the

lttss is sig-111'|i-eant. ll' net:at1et-111.111. :1 111111: 11111.1 te:I1:nrt1-11'Ile

excess n|"Ih1: permeable et1n1|::-e-r1e1111 may he .'1ti1le1J L11
bale nee the [1155 duri1'1_1t the t1t111;l11e-1'11 111-11-.1I' |1'1'1:r. ,"L|:1’:11h1:r

Tl11'.':1n:i 1.1l':J1-'ermn11|1g.11-er11-1e11tit1n 1.-111:1.-1-1 "111 111 1111-1 111113, 11
eeeender;-' 11111el11=1ge. :1uel.'1 :11: :11 1:1ee|-11111.11-1 blister £1-r

]'HHJI1'i'l -.‘rt'|]'1'1|'l-I.'1-3-1:-11 11F !t'J1:'In]'|t‘.'1‘I'1'L11‘.'.1'tl'I!1: n'1:|t1:n1:1I5 {_1_-.51.,
EIiLitt'|l.I'I1Jm 1't1'1l 1.1-I.’ 1.-11:111'|}. T111: p111.-111': t11-1_111p1.t1- I211:-11le11 111-1-
t3|3I:1 penneahie IE1 '11-'t'1ler. 1:111 -.1-'eigI111 [111-55 l-13.1 -111'.-111.-.r -1111-

p1:I1' lrt1rt5mi5ei1.‘1tt H.115. El decreasing ei1:_n1111:11111;11: :33 [|1t-_'
tile: 131' the |:1-Lrttll: 1'1rIe1'e.15e.~t. The eunseqtleneee 111' '1-11-'ulI:I'
1'e1'.IeI lrunemuaeiett must 1:: |.11II;I:rl1 i11t1:1 e-tart.-11'1_l-:n11i1111.

'1-1-hen H.fi.‘lC‘5-Si[l.E. lite 5L:tI:1'tiiI}e nfn pt1_11.’tu1_'1.

The LDPE resin: 111': 11:111.-11111.-1:111. .~1n11 it tI11- 1_1r1.11_.1
13 lI'gltt—:aen:1ili1'1:, :II:II.'l1'liI.‘It111.'t| 1'1:-t-eitage 1'LJ'e-te1_'tit'11r1. 1111111.-
'l:1e required. T|1i11 e:tn be 111-I-1i1_-.-11:1;| 1:11. u:-.-ing 11 resin
e1-1ntn1'ni111g 1111 1'.1p111t.'it'111ng 1111111111 eueh 1311 11t.1niun-1 11'1-
Wtiitii-1.‘. by placing 1211'] 1211121121111: 1iIL'-L'1.'1: 1'11.-1'11 [he -1:1tI|..ertn1

I3!" the I.‘fm1=ii11t:t'. 1.|-t' I131 1't|.'t1:it'tg the battle In .'1 1:111:1-

l:e1:m:l e.'1rte111. E1tttetnel_1- light-5«e1111iti1-e 1.’tr1:1t.-1. .-1ue}11 1111
e]'.11ne]:rl1ti11e 11nd pTnp.tn':1{‘.i11iJ1I:. lTIl!|_'1-' n:1.111'1re 11 1.:1.1tnl-11'-
|'|-'1[i1‘.'tI1 Hi there: ptI.‘I1-1.':..'1.i'I.-1: l1'I1l:Hfi.'llF1'.:5 IEI11'1|1_1:1n-1111, 1-.-th.1:1-

than titerttuttt 1.11‘-1:1.~1'11l-1.-. ere 1'111el}' used In 1:1|11111'11-
et1nta111e1'5.. h1.1'.11'e~r'1:r. the use of ee-l11t:1t1.11; 111 1,-11111-1111..-11-1

fer the eup. Red h111'- l1i1-1tt:-n1.-u||3.- heen 11.-1etJ t'11r 11-11--
lifI'iElUi.'!$ .'iIlI'—'h 133 '1ItI'“1.'|'|:|'i['IC ttnd green E11-r m'tnl11:-.-1 liL|1_']'|

1111 [1-1|r:rea1r1:1«i11e. FDA end the 1:-phthttirnie t111lt111.Lr11
I11111-"e extended the e11r1 1:1.1l1.=r ."1l.'i!'tEI1'H: 11:1 11ift‘1.-11:1-1111111;

11itT.1re11t cl-uses euf 11e'-111:: preset-i1'1ti1111 1.f:1'u1:,5 F111 1111
|'te1'11:fi’r 1:11" the pettiettt who 111t1_'1' be 11.=.'tn1:-_ n-1111111 than

11111: 1'11'e-1J:uI.'I.. The intent is 11.1 help [1re11‘e11t e:rrt.~r11 1n
medieflliun 1:1nvt'i Imj11'I.W1.: patient er:1r11pI1_:11:11_:11:_ I1 1'11.
1tt1purt:mI fer the pltennnelst te e.-t1::lu:in this 1,-111111
1:1H:lLt111: tn the putient :1111'l,-"111 1:.-1t-.-1ti-.11:r 1-.inee IT13.u11 be

elelettteel if the eap itt tle-L returned In the prr.-per
mntzttner ll!ii.t'.‘l' each use. F1111-11-5 1151211 1'11: e.:rtn'111.
rm=d1'e:1ti1:1tt1t 111-»: u:. I'n1l111.-.11"-:

1'?-I:‘-in:-ei:et11:

i"«i-r.1t'lt1'I-1.-t'1.'-itl11'. tfiir-1.-11'
1|l1.nt1'—1'11l‘e1:t1'1.~e.1_' H-J.'|_'1'1'1-'l!11.T‘.'1'|'|

I'.'r=ri:11.1n1e 111111;-"d1"-11u.1t ini'1i|',1i1;1'1-1'11;

"1’e||m1.' er h|11e

Cl1':1n_ge

 ‘
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"I-51: |'I'n‘t:-1t'rttt1t.'i-‘rt :i-l'|I.1-tt|Li dispelled Ihl‘: .~'TI-‘l'ii|-'- 'JI'-'13‘

iiiultttii: 11r.r_ttluet L't|5l:.I in the fl-l'ig'il'|.tLi uttcttteneii enn-
Laim-e_ .I'i. I.i]|'f|]:'l13'|'—|:'|.'|-i.‘ii:'_'11I_ l'i.-utuhe ‘=i.l.I.-t:h_ its il s.'e]]tI|-tr-tti: t‘II
met.-it hand around the cafe and ti-.:uit|r.'ni:-:lt is nrt:-vitieti

ht.-' mi: I11rm1IFai:tur-er- ilnd I.i'ts‘. -It-‘I11t:1it1-Er 3i‘tL"iiitI ht‘-1 bi.‘
|'_ii:i.'i:|-Er|_"5E:-|_1 ||' these are missirig or there is et-zitlent:-is til"
pnnr resets:-nil itlid rt:.'tt1|'iist'a|.it.'I1i. Till! LDPE l"I."$iI:|-
used for the btiitle EIt'tIJ the dispensing tin esnitnt he
tI1Jlt:It2i'.°t'I-‘IEIZL and they ure sterilized either his Wife

3.'tt-nrna irruijittiiim nr ethyiern: L:-3-:iI:l-:. 1'|1e cup is lit‘.-
signed sueii 1i'tut it-iten it is st.'rett'-:t| 1.igltIl].- unto the
huttle. it mates with the dispensing tip en-ti limits it

seal- The r._'strt is itsunlly rttatit: Dr {I i'I:t1't3i:T 1'-t:s.iit ilifltt
the h-nttte. sueli as it-t-lys1}r'I.'i:nt.* er 1:H:rl;»'|:II't:Ii:-:~'iI:nt'-. and
is else: s.ti:n]i;|-ed I13.-' 1_[im1:i'ii:t rittitntinn t:-r eI.tt'_r|ent: tHtiII2iI=

gas eepusure .-3. -pi.-it-tsii: nphthelmi-; [trtcitaiae 11:15 beer!
tnirudueetl thut uses iii epeei.-it g-rade ell‘ pets-]ei't:p:.-'tette
[hut is resislunt tu {J-ei'u:'I1'|1'I.'ttit':ut'u ul etLtt-I.ht:|:|"-'t! 1I=n't-

-per.-ttti.tes ‘With Ihis .sr.-I.‘-.'.‘i..'tI|'I:.'.*t::-ti ]'i-.'1I:F'.eIj;1rt-,i__r. lite 1.1-nl1|:i:
ean he filled. the dispensing tip and sup app-tied. and

the emit"-e nru-dtiut sterilized by 51:-um untict |'I1'I=!tiI-iI'I:
ut IEI"-IL".

The glue IIjl'I'_'I[Ij'rI'.!i' nettle is stiii used fur products
that are extremal} sensitive ts: LrH.j"E,E'1'l t.'I-r |.‘I'.'II'.l'|.|.l.'il'l

pet-|i1e..|hie unm-nnnents that H1‘: I'IL'-t sLttTtt‘ieftii'_-' fiiflhir
in pl-asiie. Pt:-wders fnr re-eensiittllttm else use gittss
i;t}|1t.'ttn|:rs_ i]-I..I.-'ir1g ’ri.'_- their |'t-:3 L-1.t‘i1l'|¥rl:F Ililtliftilfiltffiitiilii.

which are neeessarg. during the |'reI.-ze-iJt'i_t'init nren-est.

The gt-ass used shnuht be USP lJ_t']1I: I tiir ttttnttmum

eempatiblity with ihe .|itt.*Ti|i.'.i.£ttiI:i-it ptnunss and the
11rt.'_i-l:i.IJI:l:. The glass euittntnrr is mil-tie Stttfilrt: it‘.-' iii? 1'l¢“-"411
-n|' ste-urn .'i.|.11t:u:li:-zit-"I: sLei'ili1-‘_:IIiI:tn. Amber glttsfi is LLfii.‘f-i

Fur light resisteinee and i:- '.-i-Uimrinl in green ttitiss.
A sterile -tJ.t‘|.J_i,.'l-]fI-til] assembly is I15-tt:1II'_t-' supplied sepa-

rutel]; It is us.u:ell_-,.- gas.-sterilizer! in u hlistet s:t.'i-n1pi:tsI:tl
ei s-in_-.i end '1'}-t-ek_. ti: I'u.seii. tin.‘-r-nus pt:-is-nI'Ltr.I3-'|t'I1s
material. The dtupper assembly is Inside til" it I_:itt='s5 -:11

LDPE plsstie pipette and in rubber iireipper in-n||::-. The
rnu:m1'-neturer i:sirel'1JJ|1_ir tests the apnrtipriute itlitsitt.‘

:|'|1d rut-utter msit-u|'i;i.is su.it_:tI:I]I: [er use with the pm-.3 uet.

tlterei-nre. they sittiulti lee dispensed 1.'I.'i1It the [trntiu-rt.

The P-i1ii|'|'|l.'tI:I-51 shnuld titties the iztrnr-pet ussetnhls
EIfi|.'[Il.i.-t_'uII!.- iu[.;r the '|'lnrI‘.v|i|i.IL'iI l.tel't_iIt: tiispettsing urid iti-
strtiel the patient it-tt j:uret:sttttii.trui in be used in pit"-rL'n't
t.'t.irII's1t'tl.tt’tEI|:it'.-I'I.

.'ri'.-n'rI'.:.ir'r.t'e' Pttt-.i.trgHi',_E iii" |l."t"I'_|"n"1.'.'|7-|3'r|'iIl.i'-HI Til;-'-'I'.'I.I.I'

}_JIrri_p_-.-_ in same ea:-ttss it may let‘ t.1t:siI';ti'I|I: 'tL'- |;'.It'-.1‘-"tt‘t'i.! H
s-iru-riuet it-itttutti |'||'| .tntiIttit'r-.1l:It'tti |1«t't3i-H‘-4t1it'*= 1"-if its’
tients with eshibit 3-iIZ'I'tiii|i."t'l|Ir' tu stiriutls |tI'ssett':ttttss

This |,‘::,'|[| he :=in:cn:I'n]'r|i:siI-.:1.| '-tritli |i'iI: use til tlllii t'iI'|I‘itf
er-rttatinets. hill these usuullgr t:-:InttIIII rn-tn: tli-tn tltttt

L-In-._i,t:Ii.I.'|.

needed in: u singie use. sn ii the psttiehl igt1-:1r-es the

tuheiing unit makes multiple use sit the suntenis there Is
int-rt-us-esil risi: Frir cdntstrnittutisin.

F-‘l'.h-5. regulatttnns lint nphthuttttie liqtiids ul]-tiw the

ties e-t" nnpresen-en] J'r'I'IJiH|.jlII3I: packaging ii‘ the precinct
is siaeleuged and labeled in sueh e l'l'ItiF|-I'll-‘F its II} :ttTtJTt‘-
adequate prutei.-iieurs and minimise the httstirtts result-
ing 1'r::n'n etintamirtntiun I:ItiTi1'Ig us»: iIiC'Ffl 2iili.5lil.
Tinis._ the same unit duse eemtsinets can be rnuditied in

use u resealable esp. the labeling ntedilied its limit the

nsstg-:: in a r.n:I11iJ:I'iu1'Ii nunther t-if disses sit-eh its in dis-
ettni u1'rer I2 hnurs Fruttt ittiiiztl its: end limit this sen-

ient s-ulurne tn the espcetcti number :11" tiflfifi with Wilt‘
st smsii us-erfili if necessary. It may be assessed rs‘ In use

a seeuttr_trirg.- gisel-.ast_e tu rettwti nmistttrts t=at[:Iur trans-
rnissiun significantly. I:l-cpt-titling. tilt the sttrfast-.-tcl-tor
I1III'II: rsthtt Ur this primary i'I.itI:kHI_:i:.

Et. S-emtsuttiti Itesstge I-‘-‘nt-ms: Dphtheintie
flintntents and Gels

Feirraruiettttirt

The prinuipte setttiselid ttesetgl: i'L1n'n used In -'Irt|'Ith-'t|-
melegsr 15. tin anhg.-dreus eiznttnent with e peireltttum
base- The eintrrtent 1.-ehiete is 1.'IH-tli|ii:r' u :n'Ii:-'.ltiIE! r-1'

mineral uii ::tll-i.1 tl-'i1lit! petrnietum. The mineral uil is
sddeti tn reduee the melting fltiilirll and mnd1i'g.r the

uunsistenes-. 1'he pnneipnt adsttntsstes at the neitnite
ILtrn-|:Mst5s:sIl eninttttents nn: theit bleltdnese and their

tinhydrnus and inert I'sfit1II'-l:. which 't'I:'tI]i{E them 51.-|iti'1i‘-'it.‘
s-ehieltes l'r-ir rnnisturessettsitit-t: drugs. flrtlithttintic

eintrnerits etittt-dining antibiuties are used quite ire-

qt!-t.'rtII|_'.-' i‘i.-ttt:-wittg. on-erstne pmeedures. ;tnd tlieir
s-.tt'ei'_-i is sun-netted by the esperttnur {If it ntttetl E3:
surgeuu [2T5]. wise, in user 1'1]-.tJI'_ii.'I pnstsurgieui pe-
1i-ents. saw rte: side et"li;:i:ts set.-v:-an-ti:I1*_|.' tn fl-i11itTIr:nl use.

his impediment tu epithelial er stmrnttl wt‘-ntid hcttling
nus eslntntett by eurrenttg: used ephthttlrnic -Jinttttttnts
tested by Ilanna et at [Tifi]. The same I1'|‘.-'t‘_'ili§:-Jtttl-rat

rspenett Ii1It1.. even if these ttintnH.'nt:- '-isle enrrsnnctl
in Line iintermr i:i1.u1rt|'i-er und l'.ii-Ei I1-I'l-l ettietsetti 5"."u -3-|' tilt!

s'i;tlurne_ Iitflu n-r nu resielinn WJLE -l3il.'l.l:i-ITi [$771. Erran-

t:i|s'I1'n.tin-us 'l'Il.‘H.I:li{H:'t:i requiring surt=_'tI:tt| e:tI:i5Inn |'t=wt:

been repurted seenntiat-_-,.' Lt} therapeutic iniectiun CIT
nintment it‘tl-D the |:terin'I:Il set: ifliiift.

The eisiel‘ rtisadt'untuges nl‘ the uere int‘ iijthtlntlmi-.'

nintnteuts are their gr-&:t:-t}' n-.ttttt'e end the blurring dl'
eisinn rireuiueed. TI1e~_t- are must I:-i't=n used its

:.=u:Ii:I.mi.:tis-e nighllziiiie tli-.=.T:1['ij.r. tt.'itl't t.'_'i-'L'Il.i|'L'||'|.‘t- i|iIii1'I'|iI'Ii‘:--
terutt during use Lia].-. The niglttttmn: us: u|:'at'ie1te::'. Iltt:
difiieulties prudttseazt |:I1.-' h|:un'i1'tig tri'1-'t-.~'It'-1'- -‘ind its stated
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in prulriiig eieul-.=ii' iieteiitie-ri -.i.'t-ten eernpered -ii.-rtlt

i:lri_ips. Llttintrnenls ure used t!l]'.l1i.'I'!il e.1ri:l1:isit'i;[;..I rt:-: ee-

hieles fer iintihinlies. sultitnrinttttes. -.iiitit'unge]s. unit

uiiti-ihttitm1ii:ii:eri'ies. The petrritetum it-ebiete is |:'il51'|-

|J1rL‘IJ. us un Liueulur tuhrieunt I'i.t-ltriiu-'irrE|_ surgery i::ir Eu

Irerit rerinirs dry eye -‘ti:-'1'|'|?lFI.'.'Ft'II3fi fitnesthesietugiets

i:it.'ii_i-' jtreeerihe tlte i:-iitinieiii teehiete fur the nun-

itri-l1thultnIL' surgiestl putieritt. tn prevent si.:'i.Ii:1'i,' mt-{I

rutiri.I'ul t.lr';.' e'_..'e erinrlitirins their err-i._i|i:i .|_1e«1..Iel4_sp during

prrrleitgeei surgeries. .-'1 isetreittturii. ointment is re-

|.'|'.'lgl'll..F2I.“.'1‘2l ilb u sure uniJ elle-i:ti1.-ie IJTI." erriri-llient i;3H_‘FEt

Fr-19.!-it. and marketed '.T|T.I erneiilienl prutluets u1'i:
tltseiisseei in ilte ru-ell't|i etiitieiii est" the _-!FFr.-1 Ifundbhnk

e-I_t" i"e'uir,r.-i'.e.-.r.i'Fi'I.ri'rm .tJri.:_er.

The unhydretus rietre-la turn heist: may he |n..'1i:i‘.e III|J]'t;_',

rntsertiie with water threiugh the use rrf .ii.I1 urusydreus

liquid l.i'l:fl|'.'tl2ll"| -i:le't‘i'i'r'Jli'-'e. D1'uie_s can he ineitrpnretted
ir:il.i.'- sueh u base in etquenus seululirin if elesrretl Fi:iIi_e-

ussl -Ill sterirete enel |1e]}ei:th}'terive gtgeerii Hill‘! are used in
hit .1n.ti-iiit‘eetiee einriiteiit tu suluttiiize the ue'ti'I.'e

|:iri13ii..'i]:F]e in the l:i-use sen lttut the i.'iintrr-tent -enn be ster-

'El'Lzed 113' esentle tiltriitinn The eesnterie-type bases.

seen its the uii~in+iI-ititer ti.ii’iJ.-"i etiiutsien |:i..-t:-.i::.- |:II'.1fIul.'-t.I'

in t_len2it.'t1I_'iIug_|.'. sbuuld nut he used in the eye, rim-

Hhuuld liquid emulstr-ns. mi-'iIiig tn the rreiit.'ir ii'ritutie:i

nrndueet! |'er' the snaps -ttnid sui't‘:tet-.i:its used its furrn
the emuisieii.

In an attempt ti.t- tltrrnulute .1n i.-inhjrrlr-ei-i.|5_ but u..':|-

ter-snluhle. semisriliel hear Frrr jil-Iirlelllltll up-hLhnln:ie

use. five hsises were studied [13-"-J}. The rirsriuquerru.-a
pt':Ii.'liI:irI ell" the lZ|El!'t|'_' wus either gl:'_eeerin eir ]:i-«i_'il1.'e|h5.'1en.e

1,-iyteeil.-s in hi_i_.:h erineentrsitinn.-.. The Tn.-ilr|_ii; um]: ten

Fnrin the phases inetutied silieri. Uulttreiih AN-I39.

and Ci11'l:!i'_*i:iI.3I“ 'il‘4t'.lI. E‘_.'e irritstlirt-ri. results were not

rep-i.:«rlr:it.l, but the t:l.Lt|'_l'HJ-r!i studied 1'i:]'i-res-i:nt;s|i:i1..'i: E'i;;-ism.

Fr-em that resesireh rerseirt t't|'|'|.'l |'etiitd them to he quit:

trrtieting in re hhtt eyes. The rrrit:ii:ii.~rt is believed r.r.i he

]:Il'l1TI.I]i'il._'r' ilue l|_'t the high euneentrutinn int" [he put3.I-.:i]_=.
us-eel us eehieies.

.-‘in ririueeue serrtise-lii.i gel terse l:ius been r.lr:'i-tt:‘l-t'_t-[tI:1t.l

theit pr-ulriiies sigriifieently leiriger regtrelenee ttme in

the eu1—I.’II:—s:Ie tin-.1 tnerees-=s drug. ttretrii-'ritteit:iitit_',i and.

thereby. |'tt.t1].-' preilring the thentrieutie teri.-I in the eye,
The gel 'i."lJl'LlI.i1l.l'l!t u high Tl1Ltl.CI:.'lJ.l.1l' 'i.Ii.'i:i.gI1t; erase-

iinl-:-:r.| rieltnncr In nrrwltie the high etseesitjt aiiiift

r-ritimurn rherit-zigietil prep-erties ittir prelrtriged t:LLtl.tl.]'
retettti-t'itt. Ch1l_'..' u relutiwly lute eetneentretiein inf

rIt.1]}'n'i-i:r is required. tit: thut the gel heist-E its Iti:ii:.'i1-e
Ihrin ‘t'fi“ru ureter.

Stilt-:Ie:'i".|.'£Jli:l. L‘-l til. [ltitl] tJe't1‘ii.ii:i.s1rutei:I the urriqtie

Lteultur ietenliuiti r:uE'th:i.:1' |'.lI'.'il].-Tl'tvEl!'|:E gel base in re: ht'.uits._ -in

whieh the rnlrrtte eFt'eet e«t'3'ii|i:1erir|:iir!ie was sigititieairttgi
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jzrrele-ngeet. The use of ui'.|tei- ]:t-L|l_'i-'I:It:BI'E'1‘. 2-tiJi_'h us cellu-

lttstit: gulris. |r-Li-t_';.'t..'in3.Il .'tl:-i:rit'teit- and pri-I;-.Ii:ii.:r_'§.rI.:in1.i;i.ies. -.1:

eumriurahie apparent '-'|!'i'—‘t'It'-llililfi. 1.l-I-til net erutiide u

signitie-.int|}' prel-iingeti etfeet. The |'tIt‘I2'itt:ir:gei:l etTi:ei bl‘

fiziluetirpine hus '.1l.l:D been detntinstreted in Itmttan

eiinieel trials. in ‘P-'l1l-'-lt u siitgle ritrrilieritieii ef 4".-t. pt-
ieieerpine HIL‘i-eeintsitnieg ettrt-ieii:i:ier gel .1: beetiirne,

fit‘-iJ-'i'i-iletl u Es-l_—huur -ilurutiein r-l' reelu-:i:i:l |n|ru1:n.;-i|I.1:'

pressure [lt‘JP']-. ee-rnrmreei with the iisueil|_i.' required

q.i.t!. ii-etsing t'-er pileeaijsiue setutiutr [EEJ]. .|5i.!1' .il. result.

Hume j_ei'.tLIri:i:i-rtttr putienls eun rrtJ1.~.' use prleretrrpiine in

this uqueuus eel base {Pileuwne " HS Gel]. tleisirig Li-ttt'_i.|

enee H rln}-' itt beizltinte ten eentrel their IDP 'i-'i-'l.ll'H.t'|.l.I the

E-tigttifleultt '."tsit.'ih rli.3l.ttri:Iun-i:e e:-t[ieI'ier:i:ei-i:t during the

iJu1.' liur the use uli i:i:Im-tentinnel r1i]rii:;1rp|ni3 I_'!F|;]i{_1]'-|_'Iip3i_

The gel is applied in H sizitull strip in the ]-ewer enn-

j|iIlIt:|il'-'ttl see Frem en epbtbelrnie I'.1Il!ll.|:I'lEl.'l.l tut-ii:

Tlte earbulner r'ii:il_I.-'rn-i:rii: gel huse rtself has heen

user! suen.-.=.st'Li||;-' lei trent rneujerete 1:: severe eases er

t’rI"_|.-' E].-'-L‘ Htrrrrr-w'tirr_,rrirre'i'.i'i'i'ifi.r :rr't'-eel]: [E1]. The i:lt';.' eye
s'_-.It‘u‘_lt't.1I'ite is usually ehurueterized hy elefiereney ref re:-tie

rim-zluetitin end. theretere. requires t'retiiieut instille-

tiern -ttt' tiqueetis ztntiiei-.i] te:ir eyenlrurea tu keep the
eurnee] epithelium rneist. The gel buse uppliecl in -.'t

smell umuunl nrrI'r':r.lL's H [ire-lenigietl iultrietitie-it ten the

external rleuleir tissues. iiinti si:in'i-e jrtitiertts It-.1-i-e reitueei-.t

the t"requerie].- ell‘ rinsing te- eunuet Lheir 53.-i-i-ipti-in-is 1::
three times as Ltey r.-ir Fewer.

.'?.i'ei't'.i'i"i'_t.' eiiri' .”i'e_reri-um:-.ir

Einee '|:l|I:uI:i-h-i."t' 1973, FDA regulutiuns. require lhi-rt rill

L15. uphthulrrrie t.'Ill'tl:Tl1t:l'|‘t!t he sterile. This leg.-1] re.

quirenteni: was is result rit'sei.-eral siti'ee3.=s en i-riierehrei

eeinteittttrietieh eil' eptithulntie uiittiirents. um-1 ['41-Ilr:-e.-'e~i.'l

iep-erts in Eu-'i:uiJ.en uriel the tlniled Itiingrleint -i_1-f severe:

i:_1_.re rnfeetirrns resulting l'rtim use net ueiiisterile Clint-

rrientii in its siinr-.=_',' puhtisiretl in EE|"i'.‘I. FDA fuunil th.i1I

LEITSE Iziuteltes Ur up-hthulmiu t:inl1'nenLs. Iestett fr-i:i-n1 3'.’
manufacturers. in l:-eiehes were eizintrinurreiieet. ii1e|urt-

litlg 3 tintlli‘IiI'Ill-C-i:i:Jl!teiItlIIg |."l.r|.li|||I|!||l.."r. The i.:i.'-rtl.urI11ri..1-

l.tI:!II1 ieeels were Iuw end were |:|Ti11I:.'2l'|'.r.'t"}' Tl'|l'|-ltd.’-i imrl

:-re-‘Liars |'2'='t.tI]. The lime lug Ln inter-risittstn eI' is legal re-

quirement t'tir sterititj. ti-I’ eitunteiits e-rirrirrured 'i-'i"l[l'l

'.-itiiltltiitiittet and suspensiutts e.-us due in the uhsenee it-F F.|

reiI:1l:ile stirrriirly tei-it frir the 'pi:tr-:iluIun1-l:ii.1s.i;:ijl -l]l|'|I|]'|IEj'|_t5

until isnrurerng.-I l'I1]r'f't.‘i1l‘IT|.‘ tens erri1'i]e:.'ee te d.is..seI~.e

these eiintiitettts aiihet .'i.iiuii- :i:i'i'i]1|'41t-'i.'-:Ll reees-er}: rit 1.-'ri=.ihle

t.'IIiL:l‘I'.'|I:JT|gItE|.L'HI'.|'.ltt» he :rrierr'ihri|ne l'il|r.;Ltii:i:n h-1a.nu-

Feelitrers |'t1t.ini:l |l'l-.'|I. in feet. 11tti.I'i]i et‘ their iEIll1lI:I'.Ir£:I'.Itb

were sterile. hut the}.-' revised their rrianuliu-Luring pm-

eedures tet iitereuse the ussurenee itnt's!er|Iit;j.-'.
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.-‘t ~.'~LIIt:t|::uEe etlhetttnee nr mtwlre n1' 5-||i.'!I-E-la'|11I'—'l:ti tn

ptv.-Ir-.::tt grmtlh uf. 1H‘ I.IL'.'ti1I'|.!I_'r. rr1ier»:J-twganittmti |II24.'!i*

II-iI.'.!|'li.Hii1-' Intttlritle-:-ci during; use must bi: tltititfd [-0-

rnrtltthntmte r'-tntntertts thrst are prtelrrlgeri In rnLLltiLL*'-t

eunlairnel-5. regunlte-:t.~. er the ntetttmt e-E':'~terI1t':ttItie-n

r.:rnp|t1_'.'L~:L uni.t:t-«ti t1-I_i1t:1'-.ei.+at: dircfltrtl in the :irId:i|r'iL1tIa|

n1-nnn-graph, rtr 1|11I-t::=.:-'. 1hr: 1'r'-t'rn1.1|.1 1'tt.':lI' is i'!Ittt'.'1t:t'It2|-

static IL|5P 24+. Settt-eatI't;-2 [BI-H| -.'m11111eI1ted that .'I.

sterile t:I'tntrt':|:ttl l..':Jl.'tflII!Il. ht-1.‘-:In1I: c:'tt:t‘::t:tiI.'El'_t' I:IJtt-

|-,1n1irtr1I|:rl by nrd1n.1rg,' L1:=.-e i1EI:t-IlLL*:-E -.11" its. |:nns.i_-:tcnej.'

ittttl the fuel t1t.1t in u. nrnltttquemte merlium |.'I'ItI.‘rr:—

t:gr.1It'tt'rn1t- l1'Lt.'Hti_'|-' :tur'-‘it-t: but Ell: nut ItttI|ti|.'r|_t-'. .-"|tItti-

rnittreuhtnl p:r::5i:n':.tttw et't'r:n:Iit.':nL'ti5 is. evuiuttted by lilti-L'

est" the USP I-1 1E‘£fiIit1|g I11-E[i1I.‘r|'fll'|-ill!-E]:-' rtrtrl enteriu liar
eitttnternrs with uqueettt buses tfetegety L} -at nett-

l2IE|l|EvElLlfi I'.I:-2|.fil.'fi If|{'ntn:gt11';.-' It. Titt: leeit -u.'riI.t::riu. for an

Itnhj-'t!TnII.=. petrt!-|:t1utn ntntmertl are met i1't|1-err is nu
ittereuee in the initial eeneentrtutten ed" 't'!it|J'i-'5-‘ btleteritt.

}'I::.'ltil._ -:tr Tl'H.'|-I-|J.t1' ut H and 33 i:iit'_'.-h tt|' the tI.*5_l.

F£.|t".|it' tt3.,rt'.rIg

Cr|:tnl'ttJ1:t1min: -::-intrrtcrtttt Ltr: p-tI.r_'Itt.tgI.-II in ttanail I.‘.-:IIIH|:I-

tiitri-It tilt ttltae.-:. tls-I.t:t1|:.' hrritiing ?-.5 3 rd‘ ]'rrtH:|:ueI. The

pure tin tube It: mutlpatttble with -.I wirle I-tinge ell" dntgtt

in f.|l.'lElI2II:.tL1J:l'.l'.l-i.'|Ll!iL"tJ LI-il1l1l'l'.lt11l§. J'5tiLtrrtittLtt'tI. tubee i"t-|.L'H.'

!1t:t:n ennesrlercti and mat}; t:et::nIuttII;.' i.'.|l: |.II.fi-t.'tt:i hcctttttit: tat"

tltetr Etw-er 1:4.‘-SI .-tnn.I :1:-t :tn atltelntttive ‘i-i‘|-Iiflllltil the supply

of tin l:u.-eeme -.1 prut:-In.-m. L'util internal t.'::2t-1ctIil1gIE'.'1.‘.|:'t-

l11.'tit.'t-F].-' |'nr t]1r:5:: tubes etti-.'rJrIt.'-::i.._ the i.1|u.n1iI1Lrrt1. tube

will he It .~'~eL'nn-:5l:Ir:.-' |1r.tei:eu_.:tn;t_ ehniee Pltttttie luhv-.-.'c
Jlltttll: Fmrn fleztitt-1e LDPE resins tttv-'e eL::t~ |:te:en ee-n-

ttiLtt:rI:d HE: ttn u|tt_'rntt'.i'eI.: mtttetiul. but t11E'_-.-' -tltt: III:It

r.'-rtllttflru: Hntl 11.'rti.t tn Iiuei»; hack the -nintzrnent. F"i.i1!1'1.i:E

tut-etc |t’1..‘Et‘t1I'_t' mttudueed as e-unteiners F-a:-r ttmthpttttte

hum: I:-L1.-1': iI't'n'I:'5i|ig.I1ll'l'I'.i and 1'|1it}' -:t|TE:r the httttl iJ]tE'I'-

n:t1ttu:1-:'- tin. 'I'ht:-.-tr: I1.11'u:5 ;,trI: Ittmlntltcr. t1|' Fliflhtit urtd

i-ttrte1.-Itt tnetentlls. -suett its pauper er In-il. A Iut:-4: t.'e11 hr:

tteeigned 133,- seleettt:-n eat" the lumirutte 111:1:-eI'i:t|3 tmri

|Ii'lL‘lF .'t.n'.'Lngen1-ent tlntt Ihicltnlttet tel 111'rwtI.l|: the rt:.'t.1:t.-

t-.tr}- (‘I1-t’rt['Ifltl1'|tifl}-. ttehitjtge. and barrier prepentce.

The t-tuneus types tut" met.-L] tubes -.-me sealed ttstltg Itll

:il'ii'l¢"tii'l.'I,': |.!I:1:tIil1|_.‘. enw.-rirtp ttrtle tht: !I:l'.l1l'I|:J' 1.'d_E_I:t1 u-IE" the

hutte-m :tt'1tte e~|:~eIt tube ten term the crimp. -e.-hu:[1 rlr-C5

nut t.'|.'.III!|.tiI_'l the prnduet ]_t'ttt1iI1ill.EH2| tubes are ustt-.Il|';.'

Il|:'.1l-!1'|':t-Jit.‘£i. Tliu: t:rIrt1.p t.ItiLLtt|tE3. I:.'I:J1'I|.:-.lirl!1' lltt: |I:rt -.:-".1-dtt

unrl estpirrlrintt flute ]-'I1!|etl tuhe-A |'Ilflt_~' be tested Fer
ie-utters l'I].-'Ft[It.'t|'iI‘tg1.i."lI!'tll in it Itnt1'1ent:1| n-rrsttiert in. tin

-alt-'t.'rt u.1t':liI' IL" |'t1r :tt iI:tl!-it ti i'H1Lll.'!t. Nu i.-|:lI.i'ld gt: 511uu|-I1 |'.'~e

I2'|."il.‘i-:."l'|n'.,."n2d -¢:t4:e,pI_ |'r_t1' _l f'flI|'|1H1,': I.'||.Ell1'||,|1:|.' that I_‘\n.._‘|-tlil.‘i Italy
ernrne !'t'ent '-t-'i|!|1i|| the erimp ml’ the tut’:-e er the end till

the t.‘+'I.|.'|. Thu: 3'h'i.-I.'I."t-'l' I.'-.Ip :i.-: rnttIJL' -u:I|' F||'.'|I}'|:'!|.l'|}'i.l."E|.I.‘ -t'Ir
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Lilli: rt nl.

flnlg.-'rtrn]13,'l-enc. I""4't-i1l..']1T4'l:'|!!I:t."It',.':1t: rn11:=.t be Ltttcrl 1'1‘.-r unlu-

etawe fite.I'tlir.:I.1te-n. ‘mil either m:Ite1'i.'Ll may he L1:=.et:l

e-lien rJ:u: luht_-5 an: gas st-_*ri|j-med. H. tetttper-e't-'i.r|-enr

t'I.-uture is reqttired Fnr 5|;E:l'i|C nphthzllntic r.Ii11Lm-.-.'nl:-t and

name i'!I."tttCI:I.'tIItt|'|lI=«ii1E!-:1 tr-3' renting the tu|'te er the |'—'ElTH.‘r|'|

he-ldzing the tube !.-uelt that the I3I_'IIllI'.'ft[t‘- eunltet he 1|-5-ert

1.I.':Ith.r-=,:I1 prr'-t-'i:|irtg 1.-'i::ihh: ttt-‘intent:-: rIt' destrutliurt u:-F tht:

at:..IE The Tel-euzlg.-11-: Wit: 1|.J.l"u'." LI.-Tvflfi by n1-net manu-

facturers has. a Hung: an the ear: tlutt is -eit»'.1'1:tJe only
..'tlt-:r Ihe tuh: hurt. hcen nnencrl the fizrt-it time.

The tube erm he :I. -tmtrce e.-I"t'neta| 11-.1rIi-rlce. ::LnI:| mufil

be elentted e.-t1ttt'u]i3.« before eterilixtttiett The E.i.":‘«E'

t.'t1nl.'IirI.ti rt l.:."".'il '|'lTt.'|Il.‘I.'.dLll."|: and Iimllfi the 1:1.-e1 -J1" rttutttl

p:trtin:[4::3 |rt nphtltnlmic nlntmnnls. 'I'J1:: Iutztii number of

ntetel p.-tniete.-t ttereeterl under 31] we ntttgnifientten tl1:t1

are 51] |.ln't ur Iurg-er in any t.iin1t:n:=iut1 is :.'t'-ullt-i.‘t.1. The

El.'vE|L[lFI:ll'|l:|!'ll!1' are m:!, if the InTiJI l1LLl1'li'_'t-El’ uf 2-iLLt:J't patr-
tietes eettnted I|'.| H1 tnttee 1:-t net Irtnre then iii and ii'nn1
tt|I.'-rt‘ than um: 1uI'!It:' is fuurtd 1-:.1 etmtanttt m-one Htitll It

!'-il.1E|'t p:JIt:ir_'II'_-t.

C. Solid Dnfiage Funns: flmlar Itttfiett.-5

Tn e-.tI'heI times Iamtellne or dieke nJt',n_ti3neeIi11ttte~rt get:-tttn

‘Lt-'t.',l.'l.' uzted tn supp-l;-' drug}. [:1 the eye by Iltt.-ertitirn be»

FIIEHIII the -.1-_-.'|:lirJ. Th: £II;.EI.tl:t'.I'|.1.li- Ittttr flflldfl I.fiti:|t.r|'i-'|:IJ the

iemtelltl :|l‘|IJ relettsetl tlte nJrtu_1 Fnr i.1i.'!'5I.'!Il|'|'|-1.Ii-!'I'|'|. Thu:
nteaiieul literature utter Lteeeriheu u :-ttetsle paper stnp

rm:|1n:t_.rtI:.ttI:d wtllt drug F-:Ir i1'I_'iI:|‘I.i.EIll in the t:;ee. Tlteae

er:-peter tn It-H’-‘L! been the firsl ttttetttrltt: ul rlcmigning Lt
.~'-tletattneii-I'e|e:.tee n-ettttnr dnettge ft-rltt.

.i't’{.rrr-[-'.r'n:t.r;r.:.":.t':t fl.:'1n'ur kl.-.'4_'-.I'.I',_-.'

In L935. thi: l"trttt urtnlrnlled-reltetttit Irr,m't'Lr.I' dttlattg-e |'un-n

'|-I-F-‘J5 ntttrtzetett in the United States by the .1‘-Int |!Trrr—

p-rrru1'tun_ EeFt':tn:n1n' [flttfl deseeiltee. the Alan 1|1re|'-

.'LrII:trIi-:: !1"_-.'.'Hll'.!l'l'.l 1151' .it. n:|1'LttJ_-I:I:int.tIining detri-D.-: t.1Ir duct-ttgt."

1'-:Irn1 |i'|I|1 administers ta drug er EiF|.|-|_it:=t at prrtgrarnmcd

rates. at .-t specific ‘h-;id_-.' Site, for at prescribed time

|'h.'|'iL'HJ. In |1fL‘.I'|."i1.iit.‘ IEt'tl1|.Ih1'|'ulJ.*: t.'r::rt'truI Ltf -drug t|tt.'1':I.|'.I}

Jtnd rm 111:1.t11t;ain this i:n111r-:11 m.'n:r EI‘H:I'lI.'i.|:ttJ. [|It2|'iCld!i..

Tlterttp-eurar: eyetettts for UIEIIIJE t:|e1t'eeI'j-.- t:-t' progester-

tin.-L‘, trttnsdt-.rrrLuJ L1|:i|w-I.-r3.' -of '5'-|£t'..||'.|-Ll'i.i.I.lI]Ii|'.||:.'. .It'tII |.'|I'i.li

t.i.ciit.'t':l'_|.-' -:t|' trt}r‘*.‘It'.1Tl11t: dntgti h:aw: 1:15-rt he-:n ttI:i».'I:1r-[me-".1-
The 1‘-J|ett5e:rt" Pile-J.'|'I mitt 1"ilr=--1-I‘! f‘tt:1I|:tr 'I'ltI:r-

upttutiu E1.-t1le.'1'n i.!1 :J.l.'l I:Iliplit:.uI ntt:Tni:t-tttne t]t.It it. 5q'.rl'[ ..ttI.Ii

t'Ee:t.j1_'I1-: and ricttitrne-rl t.;1 hr: p|m:n:ri in. th: inlirrinr t:Ltl-t3c-

3-.1-e |::-etweell the 3-.'?|I.'I‘:t and the E}'I2:E|4.'i- and E0 releette

piluuurpinc I.'tmtir.It.In:ItLt.l'_-.' ut |.'t 5lI:I.ttJ_'.-' rule till‘ T tJ:Ij-'5

The design rt-1' lit: rlrttiagc rhrrn is dt:-.et:riht:1.i h-_'.' .|5tI'..tit in
terms of tttt enee-lent:-ed tlterttgtuetltlt: 3:.-stern.

having three mujt:-r -et.t1'n1'I-trrI.I:rtI:ti.: Iitti the drug. [it] It

 e
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lT'-‘fin-1|Iu|rniI.' I'l1a|rn1.m:::uIJnLl F"n:IIlIiI.'1\.

|iiF|J_|_-"l't|-‘||"-'|i5F}' |11I.‘:'I]uJI.". and [E] u gpI::tl'-arm. In rh._- {Ju-

-'-I:I'| l"i|u-II} .|mJ F'i|=.1--HI -:1.-'_IcI:-;:|n~s._ [hu r1ru_g—{|.;|.I.q,-,-:3,-
ILJLJIJLII-: I::12|l1!«ii.!il.!i-21|-£31.‘!-;'1r|_|_g |'1_e§I:r1.-1_:.ir_ 11||m:;.rpm: ¢|'n_-.:_-
hu.-c-L-I. .InL1 .1: v.:=;1I'r:n3: Jmmcu-i::J. ulgmi»: acid: Hz: :2 ms:

1:1rn:|':1[II.*:_ L-I]1jr'l|:n.+: 'r'i|.'l:.| :1-.;u:1-.1[u.3 |Ii"n-'.-5.;I c-;q1n|_-.-mu:
I111:'nIhr'.Im.*: 1-_"; .'|.1'l cncrgj-. 5|]:-|_|.:I_‘|_". Ilhc r.-n1-..:.:mr;a[j.:n HI’

pilu-i:.'1TrI-II1-at i|1 lhl.‘ |'|§."5-'i"|"I."i'|iFI and M] H u:Jc|1'|r'I:rw_».' purh-1.1,
lhl: W11-ulfn-':11I.:I llLL'|'l'l['.|l'.'ll'l.I:. 'iI'h¢ pi-.:l1'L‘_~rn1 :::.1-n1p:;:ur:n:-n1 1]}:
the pilmsurpinc fiulascrr |-.'-|3'l'l.‘ii!-3-[:S- uL' Eh: I-.‘»'.-*. u.:n;:uuJ_-.-rm-r
In-.::n hrancs. '.'.‘|'II-::‘|1 :~'u-:‘:l"n.'I." as Ih: huu-cang. amt an ;1|.'|.n.ul:a|_'
ring I!-f'1h-E‘ In-.:1:I1|'rr:.|nr: InI|1rc_grm[:3uj I.I.ri[|-I 11:,-Lmm-,-. ._-ll.

L'I.‘-.iIJL" UL1! fi:II'ITIfi :1 '-'r'|1I[L' l'H.H'I.1I:'r Tu-I." 1.*i.-:|hI:§u:f.' The L1-

EIIlli:J|.I'_' .=iirL1n::Il|r4.: -L‘:-Film D-:L|~s-tr! :5. xccn in Fig_ il}_ TI-|¢
Ilrflt-11:I-II.‘ i'I.-rm ».1|' 1'Ii|-:I-.:.'u.1'I1|1r: 1<. u_-n;:1’J_ ::.1'n-;;,-: :1 |::Iah|hi[5.

|:'IL.1!|I |l_'_-'|.lFLl|C!I|Zli.|i-E and I|pL'I;'I]:Ii|in.' L'l1.ur:1I:1:ri51u:-q '|_|;,-e u-[

the L-.1:lrc:n'n:!_1.' 1-I-:I:r1'-.-u:r|uE:uEn: 3.-—I.I]l.|i c1l'11jJu:n::Ls1:uj|1-: wuuld
|1:wc I1¢cv.=-'q'.i:.::u:J [I1-:.' use of .1 hgalc-_1phi|ic :rm:m11r:mc.
‘H-'|1i-::1'|. If it IJ!12l1IlIi}l2i|'_'fl“fv.' Irt':i'IIi|.'IcI.I illl uxmaaim-: :.1]1‘|-IJ-||||_E of

'-'|'1:l[I-21'. wtruld v::s1Is-:* .13 .-=ig11:'J'Iv.-;u-Lt dc-clung in the |::]u:;|.5|_-

mi: 1.--II11 1LmI.* T.=':-I.‘ -.I|'1hI: fret lmru: a1||Lw-e:J u -uhmcn: nf

In-:'IJ'-: hf.--iJ:I_'IpJ1n._Il1iu.: mcmhrancsa rh_-11 un: n:|_u:i1,-.-_~|:1- nu.
3'JI:erI11-3;1|:vl1: L-:1 1.I.':In:r; .'I.n:4:nn;]j“gE3.- 113.: |-.g5.,~_::;;.-.¢;- I-,-51.3 jg, ‘m-

III:r|I.*rI-rlIfEII! D! [In II.Ill'-'Il'IJIll'|'l1.'l1l in -.'r'|'|i1.‘|I il: L-i planar].
I:-I"-'.-'5. E111} h}'{||'UF|i'I|IJh'iL' v:.'-:1pr:.|:..';rne1' u:I1:_:-sign, 1.-I.-.15 Fr:-m'u;,| ru

 
-Ifrl

bu: I.--r:r'_-.' I.'L!II'L1u|'I:Ili|.1|F.' 1'-i|:|L Llu: -::nHa1|-cu n,1|_'L|;Ii_1r L:i:.-_-.u:-.

[lHfiJ. -2||'l |1'I'I1'HJ|'h'L::1 I.::nu.n:

TIELL‘: ]'li|'IJI..'.]l]'l!i]'|I1‘ '[JL'Lt-n;'r| 1'3 :-:::n.-_n. Alan [.3 :j§Tg_-r .'J

I1LIn1l'h'."I' HF ||'IC-!1I'-.:|tI:::| .1II1r.'1n1::_I_.-.I:5 nw.'|' I.]rr_I]_'|- L]1¢_-1-.1]-:1,
I'L.~r rhr: glzltmcastnu 1-uticnl. 'I:'h».: Ucusurl :::;pcJ.Iu'_'5 u :p..*'La
ll-.:I1l HI L'IIiI_-.- -.'-11::-F-nI|r:I'| Eu ._111-._-—._-ig]1|h rh: ,1:'|'||.';||_'||'|[ uf

pilu-L'IIrF|iII-E. I-'1'-'|T|]'|i.'I|:'E'-'|J '-.1.-zilil. dmru 111-:T.;|p-3.-_ T111":-,. r_'n::u:|.1]:1

I-::ur.l In r-'.‘~dI.I.-0-'.‘u;J l|_1L'.'nJ Hid: :lEi:n.'1:»: and 1._~._w;ic1'|3,-_ |1 pm.
'-'iL.l-er; IL'I:JJ1|iZlIlJI:JlJ.'1' lIF1'|-L||'|1_I-I_'I'|»,':—|_;I1_;-i_'I~; cnnn-11.1 .~.|' 1:]-|I"

‘.5.-|J:!rs.'fl.*'r drthpfi IJfiI::t.1 f|.'l'I.l1 Lin:-:':-' :1 I.|:1'_.'t..'1:'| ;:u.:nT1iL :|1::ri-
ud.-c whcrn: 1|'|.E [DP rni_L[h.I: min: -I?'n:I:[i5iu-:Lu]1_-,.-, 1|-u: {J.;.u.
*i£:I'| [3-ru».i4.1:.-.~. I1:-r rn-.‘-1'-:' ['-:Hi|:':LE -::I:r11'-."n:;I'::|n::5:.:n: and

I'I!I1]:I-rII:-'-.--.!-3 C-:1TI'I|‘r|i-'tnI:E:- '11- the -Lln-in: I'It:r.:I:l:-; ln.1 hr: ..'u:I-

mlnlslcrcd only‘ once r-tr 11'-:cb;. Hn:r'.J-"wt."-'n;-r. I:.'|iI'liE.1.i ex.

rn:r:uI:u.:u ‘a-.H.'|11'1 Ln :nd1L".1t.: man [ht 1'1.-.-u.«.r.:r: has -.1

4:41:-ItLpIIi;IrLL':: ;1rn-hl-::I11 of l[:'- man 1:_|:.. n:-ten1'Lu_1n Ln |:1-u.-_

L‘_'r'|:' fur rhr: |'1:I11 ‘I dun]. T114: |_:::-:t1::a:1 must L']'.||"."I'.'k flcriv
+1fl|i'I|||‘r' W ~=-:~L' that the 111111 |‘i :~'l:II Ha g:I]u:.'-:. 1urI'r»:I.IEa|'l'_.-
iI1 Illl-E3 ti:-.I:rning -am Mi‘:-lrlg. RI:1:I]'.u.'r.'m-:nl n-|' .1 u._-un-

t'.=m1Inulr=Ll unn will: :1 fresh -::I:nc I::I;n :in».:n.a-mgr lhr: pa-icr:
di|TI.'n:n1Ir1| or r]1v.- ulrcudy :'.l:]'|-:'|'|:.i'rI:' EH.'u:H-l:r1 tI1.;-[.1]:r}
I.:L'Ifi'|1'r:L:'L‘:IJ veil]: Iihr: innxfucngi-.n_: drup -;_11- nm:r:-:|,—._f;_1_I,.- gal
ill-:JE:Jp}'. in :Jd£l|fi4.'!-I1. F-III-|'LH." 1-uni-L-n1L:.-.1‘n1.:J p-usuimuing 1hr.-
'~’JcLI.-:-=rI in 1h»: r.'}'u l-.1 ha: L-11.-4.Ih:ngi|1g

 
HUI--31' C-'Il'.|.IflI'la'I-'.|-.-i I'll‘! I 5...7nn 1; fi.:lnl, -4-n'gi|=|'!mg

Hg. I? E||'."|'|IIl."IE|I:‘i ..I:|H| -:1Irm'i1.';TIn:II'I~1' -:'-F |'l'.'|1|L'.:1r]'|||'|I_' l'_[I-|_'I_|:e.:r1 5_-.11-::n
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Hart -_-ciniact I|.'lIit'iE5. iiiade tit" the same hytirephilie

plastic mate:-iats a.-ii.-ii fat t-isieii cverieeti-rrn. are else

u*_~a:iJ ai. earne.-it handttgea ‘In ]'i-ri'_'itcc1 the ctirriea -t.'i.tll'i11jl!

the healing |'JI'It.IIt2i."5":- l'alhwring i:11rger_i-'- They can he

fitted to the eye and iI.‘tti|:l‘t|!5ti and iemeveti hat the

uph.ttta11:nc-I-t'ig'i:-:|. 'I'i:it:1.- tire 1Jh.lJJ.l"'_'.I' Ll5iE'-Ci 'iJr'il]ii'rtIt i:nr-

reeiic-rt |.'|.'li.'i.I'.|i'.| lei-i:._i and teiiitweei hy the ephItta1Ii1e|-
egi-st. Since they are used in a etampremiacel Dt.'tt'I1iI:i.i_
|g_-tea.-L1 care must he |:iite1'i In rirewcti! i:i‘iiI.'1'-it-h-itti enri-
luirizinalititt.

.Err.Ir.i'i'.hu'¢' -I".-".t'r.I.|'.'_ir J't't.5'i.'t’r.1

2;-Lint:-: 1-ialg.-rncr-.-i have been addetl it: 5-eltttitirt-4 to increase
I.-‘ta;-.:i5ity anti netttar rett-ritiart. it it t'|.i'Il eI.trrIi'ieirIEt that
eimilar 5L'iIllIiUIt'IE have heer: dried in ianii tiflrne at the

petyrner-drug S'_-.|‘:iEd1!t'l. Theae riirns inaeried Into the
Iiw.-er i:-ii]-rte-aae cit" the e_'.-'e 1i:i'-at |'|e:E1t retit:-rteti tL1 in-

ereaae reiettticun time. inc reaae drag hieavaiia |::«i|ii:.'. =:t11-ti

pr-t1iI.'H'l_|'_." therapeutic eFt'eei. tlteiiinr Inserts rnatle with
'i'i.'fifi;'|'-fi-l'_t-i|..|i'ti': ptiig.-rt-ter.~t imbibe the tear tiLtH:l and 5l:wt'?|:e
diieeoiae and crude, reie:i_-=:ii'i|._I ll1i3it' drug t.'t'inTI:nl. '|'i'I-i.‘

era-dihle i:I!IE.J.".":i'|'_'i- ]!I:|".'E! the 11-etenliul advuntiteea el' net

i'|:l'|.-'i11[l in he reiricii--t';'i1 at the and Dr li'H.'it 115-tl'1.1] -Ill-.‘-tiI'J'Ig
jiiterrtil, pri:ii.'itiing El mtiiri: F|I'|'_“LIi.SE! tiuiilgil 1t‘I Ih-I: i:'_-.'i:
ii-i_in*t-.t1;i::i:i1t:|i:iea;gt_t1'i;i|'t-.1, ariel I'i!i'.|'l.l!l1'il'l_Lj_ rut ]'J2l‘I.ifi?E‘|"|-':1.i|'-‘I2.

t]'iu:t reducing the t-i..~t]-. a~|' iJ1l1|.|.i.."i1'I]i'_ acii:-rim-ii}-. Atse. it
L11-.i}'1:ia: pciseihle iii ieduee the appiied tieee eetiirltlred tel
at:-tit-eiitieiial e:.'edrr.tpe itrlel re-i.lui:e the rielt tit‘ l-aeal er

53.-.-ctemic ad‘.-erse etfeclit. Pntentiiil disadvantages iti-
etiide the diEt'iei.tlt',- tit" aeiiieviiig etirietant IHIFU-Didtf

elrttg c1eJi1.-ier'_~.- as. the |'|.'|.||1:l'.i1 ia eru-i.1.i:n:_t. iI2|'I'Ei in 5-t'tII1e etiaea

1he'_o.- t-n.u1.- 1-ii: aqufld niii i.i1' The eye ilui: 1.Ll I1‘iti'i'i."ttIEi'il

at‘ the e].-'-elieifi here:-e their delivery-' e]aI.:|e Ia eumiiiete.

The;.' mag.- require terminal :-tcrilieati-art. and this may

ttiJi.~eraei'_i- affect etithitity anil eeluld predate U|1'Pr'iI1itI1I5

degn-ittatien prtalaete. Ceatideiahbe tiruy.-tlelivery re-
searcli Iiaa heeri cendueted and reported i'e-r i'aI'ietei

erudiliie ectii.-ti i|1'~.'-E|'i'i [3ti'-"—E'itlJ-

An emctihle ineeil det-etepeti as a tietentml ueulur

i:Irt1_g.-i:Ii.:Iii.Ii:[}' system its mtiriteleii its ti rI1'E5-it‘ Fiptifl-n drug
fur the lubricant prnpertiee [Jr the rttili-riiei' bafittt.

t..1en'.-ieri"- iii a sterile etitttliaiinie inset! teietl in the

ireaimeni n1'mrii:ie1'.1te [Ii] !i'|:'i.'I:IL‘. tI:i'_'i' eye 5_'f'i|'II.'i r1'it'i'ii.‘ and

ii. u-.aal|'_i' ieearnrneiitieel |'tir retiiertta unable tt'I -.11.‘-tttirt

E~'i.'_-.'l!I1'|'tltJ:I'.I'.I£tIiI:.' tetit-I" atith artificial tear aetutieree The
insert is '|:lJI'|1E'l|."l5E|j i1|' 5 mg Llf ttf-.'t.ir~i'.r.f.].-'pt'I.'I]'i]i'iI.'!-I:'iiLtllfitir
in .4 ri_'i-ti-9|-t::1:ie'i._1 [ii-rm ttticitil I. 1? mm diailtaier ll}-'

iihrruL 3.5 :iTirrt lung. hiti |:'ii'E'fiE‘i't-'fi1|1r‘-t.‘ is 1..|‘ii-ELL ti-iittstt: it is

esseriitallj,-' :.1l1|'L_'g,'I:.'iFi.'tII.It,i. The L§1.lI[l'.' rigid I.:~t.‘||tI|I:tI5I: T-I'N:| it'-
pltieeti iii the Ii,'i-1.-i.-'flr1,2I'||'|._|l.l|'|l.'|!'i'i-'i:li .‘i'Hi.' aiiti firal tttlhiiiitit
'a-'I.ileI' Frern the letirit and alter ttI'.‘1.-‘I-'.‘F1'|.] hears it:-m-is a
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gel-like ntnse. which gradually‘ eJ‘i.t-t'|-i.‘:!t as Ii‘!-I.‘ |:|tt'Ii_‘_i-'t't'tveE
di-at-aaii-ea. T|:1i.'i. aeiie-it thielteiia Ihe tear film and pre-

eideii i.rti:t'I:tt:tt:1t.i lu1'a-ie.1iit:-ti- a-Iiieh earl |'.Irn'r'iLle a{i'n1|:t-

lcrmitli-t: retitet" I"-rir dry eye iitale5_ It is usually used i'l'|.'lt.'At':

at twice daily.
Fm-neat _=.hie|d.-1' are medieai rl-ei'ieI:!~' used e5 hitti-

dages for |'i;I'-t_'Iti:i:|:'ii.'tt'L nf the earned and it: aliew healing

ititttw.-tag aurgen. ['|'|i1'lflii‘_u'. hydraphiiic 5-Etfi eetilaet
lenaes u.-ted far t-iaitia et:-rreeiieii were emplayed as

eeirneal shields. C-t'i|i.'t;e1:i wait their !iT3i1I'I'tI‘Jttl:«I=I-'.i £151‘ ‘-1

atthiitittite 1'-.'ir the pieatie nenemdine httntittge lent-
I'hi.-«_t- are a-idelge used today Ilfi temr.-rirar;.i gfilriil-lEI.:l.i‘i-‘E:

eteeieee I‘t-it- healing I:':I:’.'|J't'l.vE£I.5-. In addition to their art-

priwcd use t'i1' i:i:i1'ne-at hcirtdagea. lh-:5-' htit-'2' 1'H2I:ll I11-

eeatigaied a-.-. drug-delit'er}' vehicles ‘tun |:I-t'U-'».'itie

euatained iieii-.'er_'.-' elf iinigit ID the eernea E11.‘ the {inh-

tltalmtiicrgist [292]

i‘.;'ci!|!|-ageii is. widely used |'nr hit-irru.-iJic..-il applications.

it eiectiurtla Fur ttbd-I.i.[ 35".'»‘n Eli" the I-C-Li't| i1-3431' rtrilttlin ill

marnmala and I5 Ihi: majiar ]:iri.i-[ciri t'r1'i.2t‘Irtttii:i:|:i‘r't: l1fi£LH.'.

eat-tilage, and t-i-cine. 1I'I'|!_'l'.'|'|'i.ilI'|Ii."_|i'. the '.-i:.i-:Ii:.'I1!ttt.iiiil'_'i-' and
ieniary iaructttreit til’ Iiuntan. pereine. and htwirte eel-

Ittgen are very .-t'ttt'i'tEar__ mttltirig it 1't-t'I-5'5'li'Iie m use tini-
l11..i'i.i-:'iI.JitI1‘t'.'|Z!|il t'.'t'IT|HE.I2l'| in the human l:I-::ei_'n'. Ceiiagm
ahtelrlfi are deitigaed in: he aterile. diepuaeble- 1E'ttI-t:n::Ii'-

ttry bandage i1:|.'l!il'.'5 that t.'tJ11|'tJi'I11 1.L'| thi: tiii-it[|L' Fri li'tt.t I:'_|i't"
an-;| ft-|'i_‘.Il-ei:T II'|.-t..' entnea. They are net iipiietiiiy eleer
and reduce visual acuity to the m_.’ii't't—1i'J;'2ttH} i-ttiige.

'I'he'_I.-' u:|iFfer n-i.-tittlg: I:l'.l itte ea.‘-itree tit" enilagen. :I5I.I.it|l'_t'
l:ii:i1.-‘in-e -er peireirie. and their di:t5t.'I]tIliit.'I1'J 1i.I't'iI! fin lhe
i.-ernea. ranging I'rani 12'. re T2 he:-Lita. The diseelutieii

1itne iii en-rttrtilled dining iiiaiiii1'aeti:rI: hi-' veryintt the

degree nit i'.'TIi'l-"F.!i.'-hifthfi:I'Ig usually i:u'_-,' eapcraure tn ultra-
eitiiei light.

D. liiini-ii.-iiliair De.-cage Ferns

D}i[I|-.1|rt1ii.- prcitltietfi. 'I.I.'hieh are :ii'ilri.*~iJLt-Ihttnti in|:i1- the
iiiteritir straeturee at the eye 1}]'i|'l'l|lFii}' during 1:-etlliti

it111'_iger}.-'. are a ti].'IIt.‘I:.'I'.:Ii etaae that t'eqI.iiie The :t|1rIiieuLiu:rI

ei’ |;i.4_i.'h:'|-t_'IIi}g]r |'i-can pin-enteial. d-.1:-atge ianre. in their

Lieacigri. pack.-tgittg, and niattafaeittre- The deeetaptaeat
-:31‘ i.:g.-t:i;ir.eg:tim-ii-as iifih-H-'} retitittie as ii eernrntm up-

p-trt-ttIit't.~:Iit- iii|'eeiieit ||t't :1:-ttienth with AIDS h:t'~' re-

culted in I.'.1I.]:I~'d.Iif1‘:iItIIll at this eiasfi i-iF t-icttltir prciduct ta
ineltitie iailid 2l2l1."'uI:FEe» aiai injeetiene e|' fl|'tl|‘-'|f-i1i- ugente

adi1i:i1n':~teret1 tliiet-II;-i in the ~.-iirt-aui eai-'it'_-' the dia-

i:i_i_1.-itigifi pn=_-t-j.;1ug.l_i.-_ [.r_ipi.;:.;1i .;|ni;I systemic udminiiitrdlittn

alien |'ti'tlii In aehiei.-e tht':rii;:Ict.'i[ia: I.:t‘.II!tI.:I:iTt'Ir'-ltl-'t1'I.‘~' In the

eitrenu:-2 c-.i'-'i1:.'.

flphthalnije -5.I_trge:'_i.- hue rapidly l3d'i.".i.|.'ll.1'!t‘.:i itl t|'i-it
last three decades. rIurlii.:i.'il'.ti'I'_i-' 1.1.-'i[|'I 1I'It: IIi'tiiit1i-' Ur
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the ausgeu-n 'tt:- ti-p-eruie in the pestener seg|:nen[_ The

tip-lithuhnnlngist ean perfnnn 1.-'itree-retiri.-tl ii.-IJrigi::ry and

rest-are signiliieaiit risiiitl: l'urieI.ieri in patients. 1.'i.'|;|l:'|_
diabeiie i.‘.i.i-ri1pLii:ulie-na. endtiphlhiilrnitrs, and |-etiuul

Iears and iiettiehmenls. .*'t.|se. signifieiinl I.1t.‘l.'t.'i.1J.'H.'I:'.'u have

been milde iii ati.tei'ier segment surgery. tE‘.‘£pIi'.'.1'."le'Lii_'g.' t‘-sr

I.::.'t['.ir'tt-i:'.l surgery, where refilaeernent ef n ele-udi.-' -ii:

npiique natural crystalline lens with a plastic ur i.iJ.ie-tine
intiaeeuiar leiis eaii restere visual aeuitgi and .-illew the

pettieril [Li at:h:ie1.re a signifueant Irnprm-ement in. his er

her quality ril' lIl'-t. Tliese ieehntlltigieal adi-uriees l:La1.re

pi-.iu:d greater eninhasis en the tJei-'i:lI.ipmeri.I at‘ 1-_ir._s.

duels si:Ii:i:iI'|uall}' E'i.1-rrnululed and packaged I‘-i:s|' in-

Iran-L'1.I|irr use. '|i'lli-is has led in the dei-eiap-inent at

impreiied irrigating selatiena iniratieuiar injeetiens.

tliatiiiuelualrtis. 'a'ill1.'.LIIl!'i Ill'lM:l.'I.1i_ t-ind intmiiitreal injec-
IIIJTLE.

i'ti'.frerrJ-r'i:ti'i..ir Irriguting .f.'r.Ii'm'i'r,:n.-t

.-‘tn essential erimprinenl ell‘ e-eular sI.trgei';- is the use at’

n simulated phi.-sielngitstl 3-|.'!l:Ullti-l:1i ten 1::-ieisten and ir-
rigiite eeular [Liane en. the uiitemal surface as well .-is

inE1'aeIi::1.i]ar aalerier and p-rirsteririr segrnenis ed" the -e_i.-e-_

Esreniailir. the s-eliitien maintains a ineiei surfuei:
preventing eeiluiar desieeaitteii. it-l-iiizi-t ean inhihii the

3luI'g£'t.'iii’.s ability in set: inside the e_1_."-.'.. The serltttien stlati

eels us a substitute fer the natiinil aqueeue iairueeulur
l'l|.li-t'l and aids iii. the reniei-at iii" l:i|utn:l: and cellular

debris. hileniiull saline and hietated Ringer's setuiien

were used initially since they were available in pm-

enteral de-iciige Ferris. hiii ll1i.'}' laeited ]-tegr -t:-i.irnprinI:nt.s
II|l|'|.'J|.'.5l.II:.'|.l' flaitiit. [II the l9|5-[Is ti balaaeeid sell: settiri-en

‘thus develntrtd specifically fur eeiilar siirgieal use and

became widely used. It eentains the hue essential iens:

se-rliuni. petussiuru. euieittrii. magnesium. and ehleriele.

It i‘ll3U i.:L1nLLt.ins itilrale and aeetnte lens, it-'I1iel1 peer.-'id.e

E-'i-t}2l'l'lC l-iul‘Ii::r -l.'."l[|i3'iTli:!' and ii perenti-.iJ aeuree t.-if hi-
earbertate. It is ieririulated in be iser.-iirnetie with

'-1'=i|JI-‘U35 h|J1T'It-‘tr i'=Il=H-tut 105 milirlnl and has a neutral

II:- slightly -'Lils:i|inc ph:i'siningie.'il pH [E93-295].

Hitlaneed salt iiuluiieii {E55-1'] prt.I'.-'idetJ an im-
|:Irt1t'i°:d eIi..'I.ilar irrigating se-lulirin; I'ii.'ii.i.'e'I.-'e1'. as the

surgical techniques I'nr eat-iratl 3LllgiE.l:"_-' ei'u-lined and
new ritreeretinal surgtesl tireeedures ti-‘ere inlr-:1-;lut:e-:1.

larger ruluines -iii" irrigating sulutiiii-is were used. and

stlrtiiisul up-crating Limes I"nr the irer;-' deiieate t'iLree-

retinal tirneedures ean new eseeed iieteru] It-:11.1:I's. This

has pitited aslditiirnai ['lIi'I].'5l.L1lEIg_'lEEli demands inn the

initiating snlutinn. unit an I=nrii..'hed haiaueed salt se-

lutien tB':-iii" Plus] ‘was developed. The enriidied pra-

duet i.'iJrlIi!ii11a TIII: t.'ssi:ntiul eletlrnlyte erirn]'i~i:i-ni:nts rrf
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BEE: i.i.-iii-i the addition til‘ gltitiilhiene [esidieedi uml

destrese as energy se-urees. bieurlziutuite us .1 ph:.rsii-i-
legieul l.'I-tilTt1r. and a phe-sphut-e l'ittl'li;:r system in

muinliiin Ihe priH:|uI.:t.~i sterage pH in the phi.-siulegieal

range E2'i|t'i.2$"'-']

The i.'rit'iii:ht1id BS5 I't.1-rrriuliititsn presented eliemieiil

arid ph-_.-sieal stability issites net present in the tirigiuai

H35 prediiet. It was neee-ssarii re use .1 la-‘ti-tinrt inr-
Ir.l1.i].‘1Eii:I-tt in Lirder t.i.1- iJei.'elei]'i III erintniaereiiiiii,-' 1.'ini1-Ie

[triad usct with iceirer-1| iiernrs ei' iiltirage stuhiiitii; the ['wtJ

parts are aeei:iti'e:il|;.- eeinhiiied just priar ta sitrgery.

171:: 1'-t-‘ti-ti-ai‘I l'iJ-rrnulatieln utiniiists eIi' .1 I.nr_gi: t.'i:i!1.|n1e

purl enntuining snrllurn. netassitiiit. ehieride. plies-

riliate. and tiieiiili-eriiiite eeiiipenentii .-it |'il13.ri.'!eIIt'Igi1:ui

|.:IH iittt-Li Usfliulaliljt. The seeunel p-art utintnins the enl-

eiurn and magnesium divalent inns and the eetidiired

nlutathiene and destrese ll:I an aeidie t:11'i'irtJnTnt:rtt l'rir

Eeing,-term ii1I.1i'EtgI.': stahilitir. The i-:rni.ille:r—1.-'riIurrie seeend

pa rt has a rliiriimstl heifer euptieity and, I.I.II1-an added to

the |:i'rgr:r—i'n|ume first part. dues net a-igrlilit:ttnl:l_it

ehange the final prn.iduet‘s phi.-sieiemeal pH. tiinee
aseptieailii t'l‘l.'l|'l'll.'.|l.I'Il:"l'J.._ it is stahle fer ni least 3-1 |ici11|'s_

uitheugh it is labeled in he used witliiii in hours as .1

sterility [:IrEtt2'-tl1iTiIZI!'.I.

I"t'I.‘.i'I.-itilirig the |:Irt‘idael as a tw-n-part system ii.--.15

nttesaur;-' In m'I:rI:nniI: the physieal and ehemieal iri-

cnrntititlhilities inherent in the heel eeinpusitiun. 1:'Ii'-
CflI'iI|i'||'IiH-E‘ is stable 'l.'l-l'll_'g.' in an allsailrie I:ll'|."lT|_'!In;l;'t'li.:li1._

it-hzile glut.'tlth.iLine and i:ii::sIr-rise are stahie in :1 pH rungs-

uF:ih-nu! 3-5. Censideratieii was aisti git-'eti tu -.i-liiuh ef

the 1'-'-'IZ'I parts sheuld he the larger 'I.'t.'l-lLIJ'l1l: in the irn-

gtlliein liiualtli.-_ sine-e ll'L.B.I2l1."t'l'II!]'l1. Iiillure In min; Lise l'.l.-t,‘I-

parts nrinr In use ee-uld eeeur The lai'ge-rulume

enaip-enent eeiitttitis a lilearheiiate eailline suluiiein at

1'th_'.'sii.tli:ii_eii:tiil pH and Ill!-iI'I'liJl.'lil.|'._'r' and Ihtru wmild he

rririre tissue edmpiilihle than iri'ig.iting_ with -.1 ||g.-i:ie.-

ersrnetie aei-rlie pH seliitien

The large-'-'i.'I]tiitie part is packaged In 'l"_ep-e I glass
Ill-" battle and as iil'.‘Ii'.'il ean he aiirtieiaued ste|i]i;.-_'ed The

quality til the glass is important in prei.-ent ls‘.'ttt.'hil'tg tit‘

li:i]:iI.'t1lui.-. it-his.'li ean ini:ri.-arse pH -during. auttieliil.-'|n.g_
i‘l.l'L'lJ stuiage. I"i" parieritertl grade ruhher ss-eq_rp-ers must

he used In I|'|]T|l|'.|'|lT-‘1:‘. eering and eittraeti-aii. Type I

glass is ais-ti tised fer the .it|i1iiii.'e part 1.-'i.ul with. u
parenteral |;'_-ratle t'ul:I'her stepper. 'I"he srnaiier-i.'e]un1e

pa rt is added iisetltieull].-' re the ltirgeiwtiiuiiie ei:-titaiiier
'-'i:i ll sterile tran:-:|'er needle

l1'ilr'..tI_‘ILt-tilar irrigating stiiutiriris are required [in be

preiien-'EItii'i:-l'ree in present tn:tieit_i' tn the iiitert-tui

tissues ntthe eye. paril.'.'u|-.ir1ji the eeriieul eudutlielium.

lens- tint] 1'i.:J.ina [$93,399]- These pr-::Ir:l uels are intended

Ii:-r iitnglie use unit‘ in prevent inir-an-eulu1' iiii'eeiien.s.
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‘-t-'E'i'II.‘['I een It‘.-it difiieillt li.i- treat and s:i.*1‘i:.-:i.::l].- thretiten

sight. Irt uliditinn I:.I h-eing sterile, they rnuiat he

n:1::-pyrI::-genie. there*i'-::ur:: reqtiiriitg sterile water for

injeetieuii t‘:-"I-’Fl] as the 1'ti]1iL:IE.

TI:-see irrigating £.e1]utie1n:'. have E||.'u|fl.'l L‘lt"'.-'l.'|.L‘.I[!i':l'J. end

are J:-ah-:|»:d in he used -i-.'ithn:'«:.It iiie tiddiiirun eI':in1r
rlriige. ie.. rte-: .15 t1 deliueigr 'i-'I."l|.i:I2‘|=.'. Hh'.:.=~e1.'i:r. 51.:-111-e

drugs 2'-Lt-ell t.L- L:r:iIiepiI.rine tire .iiJ-.ieLl it: the irrigating

:t::JJ1.ititJn ‘I1-Fli.'l'l' in surgery and 1.i.5.-exzl -e:i.1e1'r5i-i.Ie]:,.' I3}.-' {:11-
t‘||'lJ-El :=uri_.i;e~r:n5 tr: :iehiei'e :in:J maiiniaiiii |:Iu1:ii||.-iey di-

l:3il:'-'.I!i. ffl1:i|.ir.rL|.'.i.nE l‘-E'|'l'lLl"I.d.I LII the l.'l.-'J.I.EE|.’i-J.| lent. and

Ensertitin Lit" the prnaitiaelic ll.'ElFi:II1'E1.1|.=J.r lens. L.-'5.e -cit"

Hnnie enir.ime:'i:i:i| epinephrine iii_1'ee:i+:riie ih:iI ee-iit:iiii

enzutliiirri I:u:5u]Jite in udiiiuun tu their ueiilie pH .15. the

5I['|1.lJ"D.": fur the epineph Fi.l:I:l: Ed-lJ.ilIi1.-‘C h:q1.'e heeri repnrted

In the the euuse hi" i|'|lFl|iiTII2Ll|t'|r teeiieiti-. even the-itgii it '|'."-

eliiut-i.:a.1 .15 mueh us. Sflfl-f»;:rld hefure irrigutien [3iJI}].

FDA has lL]'Cl]'l'H.lI't'i:"lJ :1 guerierit: w:r:ti-::Iri -:11" IJ'ie enfiehed

BS5 rireirluel. The generic riri:-i:J.uet it 1:i6,I|L|.i'i.'l_||L'|_'I.t cirily in

the finiil ea-iiipeeitieii -tifter J]1i.'.'Iflg the two parts. To
ewuitl ilie ::ui-i_g':i:-.1L-::ur‘e ;i«:i.ii:rti~_=:, 111: _gi:i:i.-nu uses: iiilfereni

i:Liri1|:IL'I5.itii1n.~.. In the I-airi-]1e1i'i Ihrmuliitirinfi. I11: I:-iirger

wrlurne pair! is fift eei-die $42!-lLtli-U-I'J. arid the seeehd pair:
:5 '.'I I:.r~:'rj:«|1i|i.=:-2:1 i'ireu.h1e'i i't:«i- e1iiLii|ii_I.' er the IJ.-.“.':'I.1.I'I:J5-E

Lind |-_1liiluLhitin:e i:t.i1'rLpiJi1ent.=i. II' the I:-zirger 'i.T||ll|'l1iT. part

is uaed -.I.I'iti'i-riul the iir]i;Ji1iri1'_i ell" the set;-rimt pun, the

e;-'e will he irrigated with ill] ueidie tienphyeieiegieul
etiltitiun.

h1'.tr-t.rm-.'rit'.:ii- !:ije.r.-ti:i:i.-.-

‘i-'i:t'].- fI1".|r'irij':.'-::tu|:nli.' dusiige |'ei:i'i'i'i.r. have been 5]'::ee::ifie:ill'_-.-

Ilet-'e1tJ]1ed and H]1ri-rtweei |'.r:r' I-HIP: For iriirttrneiiieir use

Hm:-'e1-er. the I3I[!I]11hi3||11L|lIJE_t5[ uses. siiuiirthle pur-
iettt-eht] LII.‘-Beige rlJI'lTI5- Ii: 11:‘.-|:i1i'L'r iintiilifi.-t:ti1.r'e:.:. -::i'ir'li-

Lusterttnldri. unel eirieeeh-etie rim-i.1uete trr eehieve higher

I|'ier:I]:eiitie |i.'|i't|i£:|Jl'1II”..I[iI|."'|1'i' i|||II.'L|.!I|..'|iIIt1l'l'_t.I ll'I.i.i:|!i L'i.'in enr-

ni'iii:ii'il;i- he ::.eiiiei.-eel he tepieu] ur Eysleini-.: ..iemin:':-.-

tri.it:r_i:i:i. Th.i.':-:.e Liri:.i]'i]'irr-i.red err i::n['I'-:h.=|he| uses hm.-e

develnped rwer time llF.- [i-.ii't Drllii‘ piigreieiiiii‘-.6. pr..ie-iiee

elf iiie-elieiiie. I-[em-ei.-it-r. these drugs Lire u:t1.iaE[g.- ud-

tiiti:iI5'-lelerl by :ii.'ihet1n_]ui1n:Ii1.r.:iII rir retrnhiiibur 1n_iei::1ii:ir;i

and rarely‘ Hit: the}: injeeletl diri.~et]:.-' in the eye {3I'll].

FDA :ip1ii'a.w::r.i ii'it1‘ii-:.1I.2t.ii|:1r i'i:i_i-.:I_‘1'iL'-rts iri-i:lLLrle min-
lic:-.t. 'u'I!l-IL'I'_'lI3ll.i!1'|flI:.".'-i_ tint! '|."|.‘;§i2'fliII2”'lif'|'¢'1',|lZ!i. .'inrI an :in1|1.I|r;eJ

agent |':1r It:ti'.i'-'it:'e::| l|1j:3i.'1iII!Il'l The l:it'It'!t‘Ii!I'H:t.1 In-
ll'l!i|t'|-I'.‘l|LJ.I' iiiiL:tiee_ eztihaeltel ll‘-..1ie:stut"i um-J m_-i::-

t_-.||t:]'i-i'.i-|'irii: I:M'ir:rehtiI"§i- J.ITI.'. Injected IIl'|Ti.‘.I [lie .'imi:|'ieir

themher LII the end of i:-:it:ir.iet ‘l|.lfgi.'|"_-' lit ei'ni1eii'iet the

pupil and :illuw the Erie 1e em-er the implmit-4] in-
iFii'«':.'|'t'."-"lllfll Li.-LL-:. Ciirheiehtil izt l'tin'nu|.'ilei.1 In ii H553 ve-

hirle in .-ulerile wtiter finr inieetirnn -.it -il gihji:-inlugietii pH
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and rreekeigeel |1'| ti rubber-ethppered glttee i-i:i|. ilie-.:1—

gileheiline |i:i:-: wi"_.' imiiteii .-.t:i.11i]itg: and ate: in i'_'.-l.!F|tlIil.IiE"|.'.-U
'I-’-":i.l't I'i1u11ni[eI] i:i:i i.1 |'I.'i-'II]-E'hIl.1'|]|.'I2'FCtvE| '.'i:3| 1.I.'ith :1 TI1-:1-I2|l.fi-DIZI

E55 vehicle In 5-l¢i|'||l': '-'r‘.1l-if I'e-r injeetieri In the ilmtrer

|Jl‘iI?ii1'||.'|'E|'. The rirtitltaet is I‘-i'.‘.:i."IIJ|'i*.1'ilLU'[-.‘.'I.IJ:Ll:1'1 print in Here.

Birth [iIrI.:ii.11Ji.'13 ELFI: iJ'.|ll'Il}vlJLlCt:':IZ] irittr [he ii1eri:Ee :1i.iri_.1,:iu_':-JI

Iield. and 1l'ieIeI'rire the [in n1.1r_I,- pne]-mg: i.r|.'1l |'|'l|.|ifi'I have

11 iiierile i::i.:ei'ir:ui Thu: ii. ueeunarilislieti hi -elJl_'r'lr:tL-I:

I:t.|-:ii:|-E ::|.i:rill:tiItiI.1ri Ur the vital in .1 Hpeeiiil E-i-i!I'.'II2|2|I|i.i:l.l'_'i-'

ptiekuge l|'|il1. l.'l- penneable l1'_l 1E':e :t.Ieri1::iri: gm: hit:

rlrnleetiw: In I:n.:-ii1:imii1:i.tii:-ii it-I'1|i-.: vi-.i| yiriur 'HJ- use.

I".:'-i'{'ri:r.i':r.I.'rr'r'i'

1-lighlz-' rrurifie-:l I'r:=ieIi»:u:'ie e-f seniiiim |'l';-'CIlUFI.IIfl.’JL:it l'|-li"r'{.'

hI.‘|.‘4.1'|ii-I: i:ri l|'|1L'IL'II'1.t‘I|1|i i.hl.'Ll|uI .-.urgi::,-ii] ilIJ_11.:I:I1|.':1. l.'II:L'u|J‘_-It:

Ltf their |Lt|:iriI.‘:Ji1l Lind ‘I.-‘ill-l.‘l'H!'|.H.!l.1.Ii: [E-FL'|[Jfl'll.I::i. Thl.':.' are
tnjeeted inln the tiiiterie-I segment til" the eye :11.ii'iri.g

surgery i'r.~r i'ei11r-'-:il hi" IL‘-'el|i.i'J.li1.|.i[‘:l -.i:uJ 1'm1i|.-in1ut:i»;::n ..-t'

tlll IUL. lr.'i1'2II:L‘:uIL'~i.‘tI.in'L;-'. uriil eurneul ti'tm:ep|:1:i'itutii.'In.

The} are 11154} user! :15 ti eurgietil met in the 'r'l1l't:!t‘.'tl5

en‘.-‘it;-' during re1in:i| aiutgerg.-. Tlieri ii::eni=l-.2i.'~tti».':'i3.'

|Z|Fl.'|‘-'i.l.'.l-I3-til ti ttttbehttiijeul i:I:.irr':er l:IetiJ-'L"eti ussuee ..ii1I.l ul-

Etw-':'-. Eli-L 5u:i'igi.-.i’.iIi rritire Hpttce I'ri-r 1'ri:i11i]'i-u|.'i.tirin H-'i|I|'| li.'fiH

lruuzrnn tn eiirre-i:m'|iii3 |t.'l:'rL|-l."E-. peirti-:ii|:irL.-' ihe eeriieui

endmheliuiit. it j'.i- ailerri used in I."|.‘3\t.l1. the IIDL i:-r':n:Ir ten

insert":-:-n ttii-".1 lessen Llie prilentitil |'t:u1' ll*.«i51J: iiezrnage

upun Imriltlnltttinn In |'|'itfi-|2I2l'l-Jr -tegnienl Hill]-git}-'. it :5

usetl Ie- .=e'p:ii':i1e tie-eiie Ll'|'|-':J'_ti' J":-eiii the retina .-uiil at. u

itimpeiiaitle E-D |!i]ltnI.1I.w:.:1' tissue. such as :5 detached

rL'.IirLii.. buck inlet |'I|J.ll_'l;' Fnr 1'e:ti;t:,-in:;I'in'i-:|1t. 'l'I1e 1-'i5i;*i'_:e:-

leritle material is llfi-Lltlllj-' Jit'J'I]-III-'-'I.':I:I til the em! t:«I' the

surgery‘ ‘:'-|I'lI.':-I.’ ll in.-:3. take en.-irertii '|1il.'_'r.‘: in he eieaire-.i

l'ri1it'ti Llte eye i.i:ri::J has the rieite:1.ii:IJ Ir: -:Je1:'ii.1e IHIF‘

fit:-'.l1'1.Irn J11.-'II|urerii3te IS a: high rite-leaeultit weigjit

rml}.r:=.aieehtii'i4:Ie 1.i.'|1:eh is wiiiel;-' distributed ihrtrugli-;}ui

ll1i.' ii:-.:-tuea. Ur the I‘:-:.1d;,.' i:-t" E||.'llIl'|1H.|.‘1 iinii In:i:i'ri..'in:i- The

'-.'i:-3:..'r.veL1:tI.it.' m.Jteri.'i|::t trseel hi: in-i::il:ar surgical .'_iid5 are

tipeeitie l'T:ietit:rn~.=t t'i'4:ar1i. aiiiiimii iJee::ie_ :J.'lii-eh tire Iiigltly

ptlrifielzl ltr i'eii1i.it.'e I'iirL:i.gn Tiri:-teiret ii:ri-:l tire te::teiJ tn he

riunuritigeriii; end ni::nnini'|.-iinrri:=it.:1|"_i' in the eye. The

piiniied |'r:ietii:rn is l'-.:urmLiLati.=rt to }'i.-El-[J :2: high '|."l?":iC-l.'|-r3-

Itiri-l'iI."it{i' i.1i.'lI:rn1inet.1 his tJ'i-e irit-eiTi|::.i3.' til" :rrHi|e1:.'u|..1r

weight and ee-neenirnti-:i|1. The 1:i::ui|I_it'ii::n 1'5. pziel-rag-eurl in

rhefneneithle ,E:|t1F-ti syriiigese i-ihieh tire remiiimillg.-' eter-

ilireti '.ir1iJ .1:iI.:;'Ii'ii.;i:]]'_i- ri.'ii:l-'.:1gerJ sit thtil they euri he utteil

in the Sterile fi.UF[.'_'lI:.':ll fiueltl (He:-:|<:in", I-"rri‘ii"ru.:"_
i‘|.rn1.'t5e " :i.

Cllttndltiiliii :1Lt|iI'5ite I"-r':i:i:i:I.i:i.I ". I]'ui.i-‘i"i_'~.L""‘l l.!1' Alan

L1.-li."iJ. in i:LirrL|'_iitiiiti-.'-ri with -indium 11:u'li|lLl'f!I|'I:.’;||i: ns :1

‘I-'!-‘i-E'i1EJt|.'~1|¢ ~.:iI:'gie:i| am! it} prrwitie i'iii3Ji::r "r'l!l|L5|'Z|tl‘l1lE!t'l.

'-'r'|1ii:|1 tt‘ii:i1l' ].'||"I.|"N"ld|£ .-J.lIi'.l:i1.lI.'i|'ii-.l| Iiesul: |'iri'-te-..'t't-.-n
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DpI'||I'ufl_|1|1i[- I-'1]u,r,|'|1|I.1-|;|Ii|.-II F'I'Il'IIl.I1.Itl.'I§

.'.1u|'in.g [ha ||:1'ig:.1lInn .J.l.'l-II uzcpiruliun ;I.L'-|:1.1n'Lp-H.113.-'II15:

p-h:u:u:ua-mu!5.j11n;':||;i4:an. || nznrnrnnn |'l1EJl.l!|5. nf r-:mm-‘ins

l]'|I: ::|m.u£g.I :.;:-ya-Iau11::1v.a h3n:= pnnr In IDL In'Lr-|:|m-.:nnI1.

'|‘~«l[1[:.p:I.-'rngs:.'ni:: as-:1|uIJu1'|:. HI’ 11|.L'l.‘lIl: |1','dru:s.}prr_Ip§.-I

rn.|_t[i;|1_-.-|,cu-||u|-u_:-1-:r.: urn: :|1s..u used .15 -:1c1.I|nr -.LLr;._:i:.':I| Hidfiu

-nrml:-::r In the viauuelastics 1n n:.murHn:I :i11|'gI2:’}'

|_{'.h:I.LI,_'L:uuL"] '['|1:!-:|: Juhri+:u.nl:-. iH'|:.' ':l_1EII|.'Ii111.'.:‘- L‘.lL|51i5_IiI:4l

L13. -..-;iy:_-.:_1..'1n_li:u::~en1:.: h-a:-;.1:i5n: IhI:g.- urn: LL-ml 1:2: 1::-nl Ihr:

JUL pnur [v:.HI1'I1'r|:1I‘.I]L:1i:I_‘Il'I and the ups -01' 51Irgtn:;-.:| inv

:-:1n:n'|r:11|5 pnnr tn Lh:|,'.Ii-".13.-I1I-::L1l in.:1"nJI: III: I.:].-::. T1552‘. "L:-.

the -_-;;_=m_1e -3-::||I_||-r_n.5iL: mnt:ri:LE hul in n highly purilictl

l'nnn, 5I:r1.'ing as 1|. I.'lsco::11'y'II1g ngn.-:I1[ iI1 Inpi-'.::L! n:j.'-:~

.;|r-n|'I-1: and .15 sm |."J'TI'.." L‘-I_'uII.1I' lI.1hI'iL'i:ut. Smcr: ii. i'-; nut Ll

1-mum] 13]‘-I_‘:-d|.|.-I.'|_, 5'1 do-1:-5 nc::l11.'I.'I.-1: 1|.'I.L' unttp,-:n:'I: poten-
Liul :ul'1hn- -:.1'lI1E.'r I-':sv.:v:ueI:15Ii:5. [1 cnn. tn: 5iIIIEI2‘13l'-II: mvnrn

|I:mpI:r:.1turc. -n'h-I.-rI:I.u []1I:.‘ 5|.‘-Ilium |'l'3'i'I.|UIf|.'Il!I':I|.|.' -.-|l-|U-
luuns mlisl he Isin-Itrli in lhn: r|:E'I'i§:I:rnl4.1-r.

.fnrr:n-fe'r1:r.rF J‘:-r_.I'E:'."firm Ina:-F .I'.I.I1;m":rnI

.-5.n1[w':-ails um |.|."rI3d tn ’rn::Ir Ila»: '-'|'i-'1J|-:'|F scqtlclar c::|'

AIDS :.u:.-h 4:. CM? |'u.'liI11IL*i The; are 1n:nI»:L1 wnh

5].-"::|;1:3'njn: :LrlmIni5LtmliIJn. but 1.Iri'l|.‘I. 'l|!I.1.'. I.'II.’.-I1:-I1 fut‘ I!I:igl'H3l'

I_I,':-1_",|_|]j1|_=:Ij ocular I|I1|;rnp-:ut1I.' mnccnlrutucnnn. prmI1.1|:LIi

h:.w|: I-.u.-.:n -:1-i:'-'1:|u|:IEHJ -.In1l :I|;1[:um'+'v;-1.1 Tn: 4.1irr:~:I .-nim1n—

'u;1r:.at'i:11'I :irIt-Lt: l:|'u: '|."i[]"L'vl.'§'Llh v;:.=_L1.'il]-'.

M1 :||1L[:.1'u11mz|I |mf:'|.'LnI l.'II2I|'|l.l|:2|11i|'l_l! g:-::I1-:::Ir_'i-'.1Ir"Lr -.I.-:15

1h: |':r+.I: !.LLn.'|.1 up-|1[JuLimi».' rrn."u;lun:1 4.|c~n:|np::I:l nnd urn-

;-,|rn-.-ncl. fur C!~.«'i"u' retinitis Wlzl-:15eI't " . cl". Sims"-an 5 and
Fig |;i_] Th: fiII:TL|.t Lrnplnnt is u I:aI:I!I:l I.1I' |gul.'t'|.ii.IB|1.'I"-‘ll’

1.».-i:_h ['[|.'.:g|||_i!-'.:i|_1|'l] .-itu;:1r:|1: |n'|:.1 :i:i. |.:I.'.l:|I.-Ed In rI:l.:m:| drug

1-:1-:a.~ar: with p-uznlgnring-rl at-u:ul1o| and ».:th1.-'l+.:11r: I.-"Ln:~'|

2|-nc*t:|n: 11-n|}'mI:r5 11'LH.‘|.'l Lhnl LII: d:.".'n:4.'. H-h-En fiurgi-mil}

1]-up-|..-m1e|:I i.|| 1h.1: vilrcn L15. :.'wit}' n:iI:H:+:.-i drug |.'|'|r'E|.' :5 5--

tn E-muznill period. Wncn 1h»: implant it 1-'i:c1.1n||;o.' uh-
:w:r~.-cd tn hr ::lr:[J!I:l.-ml. '.1I1-El '|:Ia13E:I.‘: nn clinirnl '|'|-|.'n$|!‘|"'|u'i'L'

[:i.;_111 L11" 1h»: |'I-r::ugr-::I:.-is-.'I11 rul" lhu: ::|i_IH:.'1.5.c, il in 51J]'giL2El”].-'

reniuved ami r:p|:Lv:m1 vmla a ncw iIn|}|nn1.Th:1'm|1|H.nI

|5 prm-'LrJL-IJ LII L1 1.-it-::1'i|I.: T:-."-‘Eli: pi-II:k:1|g.I-: nnrl cnniulna :1
-m||,|.rz— t.;L|1 Fnr handling privur lu :-_In-IJ during :i111]1|.1n1:1+

ti-an no £11..-L1 the 1m|;.'rnr:r n:!r::a:=c FH1L' 4:-:+nLrr.-|lin_Lr -:c::1t—

mg na :nv::Il Ilumugcd. .-"u.lsn_ piacnutiu n~.'~ hrnr h-.1nrlIIng and

u.I|._L;p{u-,'.::] :1!" .'LnIIncnpIu:.I.i-: :.11.r.n:nI:. +..lLI.1ui-:1 he 1rh:+e'r".--:.'d.

A |1.;':'-.b.- '.m[|'I.'iL".a| agent. -:iv.:-.':lnpL'4:J. Fm" |.l.'|'.'|.1ll'I'lE'5'l'|. DI"

E"M‘n.-' rr:Iiniti:».. can: he n-;1I11|L1I:=.:¢r~m'I l':_';.- JnTn1'u1'rn::1| in-

J|:|.!|I14,'l|'|. 'F'r:1'I111'1.'i.r!i.»:n hl!L.“]Jl!! i:-. u p|11;r1i[1l:-L‘IJ'+.'I-[111-[r.'LI.n: Gli-

g_a_1-t|.|.1.u.:t:3uJ[i.:j.: mar m]11'h1l5 IITP-r'I".-' rcpiiuulicnn 1hr-.1ugh L111
LLrIl1Hr.*1'L:iI: rru.~cJLun15.|11. It Is |'-nrn1L:E:uIv::I:E as n 51ml: and

1-Ir.-,-.=.»:,-rwuin.-n:—r'r:_-u mlutiun and mtpplied in :-i:i|'Igh=-L15-*.'

I.-'1-.115, ["n.-'il1'.:|1n::11r.' !' '|. The '|'lT-l'|-d.l.l|:[ is .11ln1im's[|:rI::1 directly-

mm |:l'u: 5'i1F|3LTIflh- an '--:13.- pwzmncrin-r in rhc!rmh11iIhrmI1:,1'n :1

_1||-gu.11g: n¢::dJi.-- T|1i.-. r-r..'nL--:~+:1uru+:.:J11:-':- ;-erJ'nrrnu:!nnr1II
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4:55

uu1nun':-11I l‘-Iilnii-In-'-L1|1 :.I-.1'u':.InInge :1‘-I:r -‘Ln Intravilrcul

Ll|:1u"iL"l'.'.. wlaicll um-.-:1 l:n: aiu:’gi+::I.1I|1,-' In1|.~|:m14:+.'| and rc-

rnm-1:n.'l. 'I'hc En.-q Lu.-ru:j.-' -'.1|'J'n_i-Er_'1i.r_m- h~aI:'.a.‘».! U-I:1l.|:1-E I:Eifln:il1

]1r4_ugre33:'mn nf I11»; |_l.I"i|:'.fl"I-C. 1'5 l.':'|.-'CF'_:.' 1--4 1.I.'::|:lr:.~i.

II. CIJNT.-NET [.ET'~|.'.-I (T.-HIE [='llI'.I.'IIJl_!I2'_'TS

(_'nn[-.n;:t |-.:-n+-'.r:_-=. nrn: u:-p1i«.:.'L! dcvicfi. Lhnl. iJT"L‘ -til]:-.:r t'.1b-

rl+:u1L'~Il Fn.H11 prcll-:1I1-:d j'r-n1}..'n1u:n'- nr '|.1'-'.||_:r'|'|-1'|:n.-'."|'-“'|-1- dur-

ing II.-n5 rn.'mu|':-1-::lurr:. The |T|n'J.iiII purpose I.:IF cc-n1,av:t
I-3115.35 is 1;‘: -en-rru.::'t d:Fcr_'1i~.'c -.'is.iun. I71:-r L111": iJp"|.‘.IiiE~L'i-.l-

!.iuL1, 111:} are cuilnd ¢-.-,u.rrr.rr."e' .I'r-Ii"-r'.'i'. [fir-n1m.'1 lcnfiafi

mnzd m:dn:u|1:,- Fur L]'.II: Irenlmem of certain n::::nn1e:L|

|.ii5n.':-.1_~n:_=. an: cullcd ."'.-.r1rr.r.I'.:I',:_-.:' :':'.-'.'.-.12‘.-i.

A. E1-'n|u1inn nf Ch-nlnct L-:nu-an;-.*.

In |fiI}E Leunnrutu nu ‘-'in::1 +:n-n+.x:1v:d rhr: -cunt:-:1'H rrf
1h: i.'{!Il.'I.I.il.L'l Icn-.1‘. It was n-:::'r umil I!-H-1'.’ tlml anlcrul

u:u:un1:1cL I|.:11-11:.-=. wcrl: l'n.5.'In::aL::v:.‘| h'_-.' Dr. A. E Fl-|:k.- LL

1':.11;.'si»::';:n in Zurich; I-'. A. J'-1I:H:|l-tr, II rnnlitr rd" 1:Im.-c-

Lhclu: 1:.-31:5 in C'rI'.'r::|.::rI_-.-'.' Lm-rl Dr. E i='.'.I11. H ].'Ih}':i1I:IuI'I in

Fr:-'|ru;'¢:. M-L11]I:r. fihrig. and L'n_|,'I1'-I1‘:-' fllhricitted L'lL‘.‘|!IHl|.I1.

|:::1:5-:5 ltt'.iI:.']-." frnm pnlgnn-:t1:3,-l mcl]'nu:r_I.r1nl:: H‘MMAj

in |:|1.-I-.' |.u.1+.- I‘.-ififls. K. Tumhj.-' I."IIr:v:l 1|1~: pnlcni I!“-nr cnntacl

|¢nt: design in I'M:-;; Ihl: Icnmrs ween: mud»: nr‘ PMM.-1.
Lnalennl |3E]E]. .-5.11hnug.|'L IJ'lC_'p-' '|.'|-'I'_'I'|: -5411": and EJ'['I.'I.:Ei'rI3.

E|'I.::5:: lenses were Llnifnrntly uncn-ml'n-rLu1'I1r:. Ihus sup-

prcssin-__~ Lhulr |--.-1:1LI::i..-1| use In-r +:nnr.n:': lcnn -.=er.*:Ir.

L|.:l'|5.t:'5 mad: fmm puigrlu.-d:-mu.-'c[h3,'l meilt-.=u::r3.-Jute
[HE|'-..’.|_-M, 3:3:--c:L[[a:u;I 5-.'u1': |r:n5r:.I. -:Ir hydruphiliu E1:n5I:H.

w|:n.' irILr1'.HlL:L‘fiJ an Elflfi. ."5lflI:I:1I!Ell. signifi-:.-Lnl 1|:-.'h—

11.:I|-.n5:|.::-JI 3-|.I'_h'|.l1'Jr_'I:5 |1.in-: I:-E:-En rrl;Jdu.‘: iI1 Lens mztteriuis.
1am‘. 1"a]1ri4::;1ir'-n. nznd Inns rlI::iIgn1.=. [SDI]. C'LansI:L:uI:!11Ij.-.

.1 phrnuuunennl growth m inns wI::m:rfi nI:1:r:1~'.-:i1ulI:ul Lh-I:

nccd fur. nnd dun-e]:J]:rn1eI1l nil ]I3I'l'i care products.

Tnd::p_.'. ng1d lenses. mad: I'r:.1m |'l'I.il.l1!l‘i.i.||h pc-!|yL11eri.zed
-.14,-1'11. P3.-1M‘.-50. M1-;'I 111 ::nrrLI'.Irn-.1t1'nI1 wi1h '-.':1rinu.=- H'i|l.'|'.1-
.ILm:!i and Fluumunrkwnnta ale :.w:ILtn|:I|u In n1-3:1 1h:

lmwacl :3! nccrla r-1' Icnsc ‘.'|.'l.!'.lE|.'l!'5.

B. Cumnnsitilm II-r'E|.|fl1flEI LIIIIE-Irfi

Cu:-nI.m.:1 l+.-Mr.-5 are t'Il-:IIi|Ji|I'_'-' classified u5 PMMA. rigid

gas-punncuhl: IRE-Pr. .-Lml --I.1-fl n'_.'v.irrr1;I:| EHFM.-M

Iunsufi. llgn:-5 may he adllull Ilurlng j‘.ruCI|_'r'rtI.L‘:I'iI'.ilII.'_I1!I UT

;]f1|'_'-E I':|;'I;|ri-:-.1:in;:-n tn in1]'+rm.-I: Jena handling ur in -.:i1.1ng-E

1l-u: cu-Iur u!" the !:-n:-: wI:*'.1rcr'.=c r:;-'L::'+. I.-:n*.:r:5 mad: J'rn:rn

n1,1n1-:r41-Lu; pal;-.'n'Ir.':'-.: uni u'n';LiliJ1:I-1I:! t-:1-CIIL3. [31]-1|. [I1 5-:11”:
]1j,'d;m_g1:| h::15:5_ I-[I-'i"o.-1i.-5. :5 it r_'nmIm1n|'_.' u:=a:.'I..1 I1n;-new

n1:-:1’. llu-.I.m_-1.'er_ '|L1 :n1:-id Infring-:rnr:nI ni'v::v:'r.-c1in:_: ru-

Lunis. n1.un§.' cu-rnL:Inr.1mu:"-.:. r:.g.- IL‘:i.'[11_'-‘I mI:th:|.I.'I']r'|i-.‘. :.I1:1'-d
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'l-iii-‘nu:

-lvfitin

DI‘ ‘.1 hlt‘."I1-Li nil rnrmenemers. ..Lre Ltseri. Ctr-n1nnt1mr::r*s.

pni-rJ uur: changes in the tr-ere: e-_ante1-rr er rerire nature ef

lenfics Ihtjl i.t. sis.-'r'r'rl'Ir:u:r1tI3.: eliF|'i:rr;'rt'| H13-|11 HEM.-"ii lenses.

Fer eretmple- additien et‘ ttI2'l_t-‘lit: item in HEM.-it irr-
uneurr-rrs the writer semen: and idnie nurture el" lenses.

Fittmr: lenses nlI'L' l'IiLlt'.itt Fmrn ri--r.-'i11}'Irr].-'|'rr:r]:ir.l-r:rrre rind

ire‘-'e high water enntents. titre]: lenses haw: pr-ire sires
tJ1.'i.1 Ltre Fl'lLL-l.'.'i'| Larger 1h:1t'r ltt-1.|-' -it-'utr.:r erinterrt |er1ses_

i'."rr‘I.-1.‘--|Iril:ei~;~- such 4+: ELl'l:.fit:11i'.!'EI_'§.Ir:!'i'.'I] -|i|['E'|E'[i'I..']|._'I'_|.-'[ilI.:_

arm! irritirrtu-rs such as hensyi |ser'eside irr dpprnprirrte
.t1:I:It.1unl:-t. '.lI.'|: added ii::It’ ptJ]'_-.1tr-t-r‘r'.::u1.'ri:-rt un-rl Lu a-.:I1i.[r1.'e

derzirehln: ].'|]'ljI'HiL'i3ll .rnI.I I.'hI:rrrit:ui prripierries. R'.1£t£1.-]:|'.|liIj..'_
eentsel l-.!1!I:it'.'.i made Frern HEMA srirl silieune we're

rmtrie er-':u'J:1|'.Ile. These lenses eetiihine the properties el'

1!].-"i:Er|.'JgEi turd gs5—per'rrre..-i.h!e ]1t2|i]i-T|.'H.Tl'fi [J-{I5}. Tehle 5
gives it list ef rrrenemers. eemermrriers. und er-:iss.—

linkers arlung wlth tlterr efieets en priiy-rrrer preperties
1:-i |EItl:i. FD.-9. prrhlisherl it elree.-itieritinrt fer selt try-
tfrephilie lenses hssed rm their writer eeitteet sud idnie

nature. Ciruupings l'r1r 5e|'t lenses end their generic
rrurneia ere lislerl ill Table 15. Arlee usre levels til‘ esytren
jtrc t1r'.'r:I:55:Ir]i-' tr} Imtintuin nn-rrrtsrl r,'t_tr|:'|_-E:1I met,-abut)-Ijstrr

|3-t'|Ih] Lenses th.rr1 nre penrljr designed s.nd wnrn

everhighl deprive the ertrrrse df 1.1-.1r'_-ngen. E:l|J.'5-i|.'|.E'. erlemu
[_1rrr]

1‘.."ie11er':i]]3.r- d:-._i-gen permeslriltttr liar sdft lenses is

eeeeptehle when wnrn rrrr -il n.teiJ_',- husis. Hypoxia rr:~
lured sir]: c*i’l'r.‘.i:ti'- stu.:h its etimeel sttrelltng. ep|1hs['t:iJ

miereeyslsr lrlnbel redness. neerritseuinrisutien. epi-
lllitlittl tttt-Ii:-.-megtlthlrirn enrl hlehs tire 1.-I.-r:II Jentwirr i-tl’I|2.I
rl'lr:1iI.'tl}' rihseri-erzl with extended eentset tens u.-ear-_

Reeenr rletetepnient tit‘ hg.-drephilie silieelte |i}'i.1i-dgel

materials ednihirres the high rrrqrgen per-rrieuhilirgi r:i'
stlieeee with the breed writer end ten. p-en-rresrhilit;-r ei
h'_-sirugele restrltirtg in ai.u.ie1-its hie errreneleri weer: I-aims.
Tlrrr: es}-1.’-err rgus} trtrn-rrnissilzsiltg.-' rt-F these lenses i:=.
greets! than all ether rwrrilirhls lenses.

Crrntrtel lenses rrrsde l'rem PM la-ti-it rrtrrreriels are

vir1rrel|}' irripermeelele tn gases [EH13]. "I11: Pl't1]'i-t.dt

lenses are else irlflertihle. rsrtrsirrg i.tisedr.ni'rirr in I! ierge
percentage n.'rl' irtrlitririurils while the lens is -.:-.-i:rr|:_ Dur-

ing the lfiilfls. lenses were made |'rirm either eellelriae
HI'.'I.il«'I'EI3 l'.'IJl3r-'l'EIh= 'lC.r'tBi CI] Eti]iI.:L1nr: elrtstnmer. Al-

t]'rt.1-LL_t:J'I r:IL'tTnl'rr'Irt'.=rl::IiEr u11rJ |'|-r:.~t.iI'.IIr:, sueh lenses .'tr:r:u|‘||1_|-

lnterl lipids. were rmnwettuhle. -.=rr1I:l Ett'Jl:l.El:'Il'-IJ re 1he

eetrlee. Several rep-'rI'rs tletriiliiig dilheulry irr rernm'|:rr1r
CM] and silicone lenses -..rppr.-n.reel ll'| the published
lilerettrre [3E|'?1. Lenses mrrrle l'r-em Fluerdesrhen.-. and

in '|ri'l.1'l't2ru_'-i eemhintttiens Lil" fl1JtJ:rtM.'.url'H:rn. silier.'Ini:.

riiethyl methrir-3.-liite. rind .u.1:r].'i:It.' eei-:l ere errrrsntl;-r
uvuilahle. Desirable preperlzies at these lenses ii-ielude

fl|=IiiJlllt}'.. t'I.-'t:ttrrl'til]'t;|.'. irrrtl. gas ta'i1rrri:111':::ii.l‘ii.it|:.'
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Urn-ur.I'tng_ int‘ rigid gtits--g:II&1'In-r:al1iI: h:rrsI.:ri 'I.t.':.-LI: p1il11;i:'.I]-.=:rI
by FTM. in l':':i'E'}. The generic n.-rmes and rt:-;;.'ge|1per—
mee hilities eI'i-igrrl ges—per'meel:r|e I'.RICil'l lens meter-i.rri.-.
i3ll'L'-' prtwided In Te l'II|-it T [3-it_|]

C. Cnnlpiitatierrs eff":-I1t.IeI I.r_-at 'i‘t-‘ear Hllld H1-E
Need for Cite Pro-tittets

Lens design. user errniplrenee with i:rtanui'a1erurer's Ili-

srrtretieits. hygiene. erit'ir'r:rnmentul edndiririzris. peer fit.
lens rn:Itr:r'rrtls. and rear ehemisiry are the tpajrzrr -|:.iH.:|5s‘.'.-i-

ef lens u.-err: eei-rrplreutrens. L‘.trmp|teutiens u-wing
10 lL‘tL‘u dtfiigfl. enmplirrrtee. ]'r_'.-'gieJ:Ie. t!ll'|."ll'lZ!I'II'llr:!l!|1l-Ii

Benrlitierrs. and peer flt J.iI'I.! I:-e;,rrii-id the seeps tit‘ this
chapter and are nut r_'ritIr::|I tn rm rtttijerstattding if the

eerteepts required |'er the elevelupment at ease pre-
Iiuet.-—'.. F-Tewever. trliewledge ef rear t.'i'lt‘l'l'|'i.5i['_’3i' is im-

prlrtainl tn LII]-r:ler.~aLrn-idinp the enmpiex -sltemiesrt

irrtenretirrrei inetween lt!11I' t.'t'Intj:H.'-ttetttsi Ltntl r:I:intur.:I
letters. The leer film sen he l:ri-t-ierily divider! inter three

distinct IJI].-Hers lrprds. ll-l.|_IJl.'!IJI.I:5.. ttnel rntteirt |3] I] Earth
lug-er t'Ir1hE: tear tilrn perE"er'rns rt speeifii: irrnelierr- The

much: IIIt_'.-'I.'r Hprcfldfi and t:I:I:It5- the it}.-rirtiph-1l1:ir: cnrnr:-.1]
L'I=ilei urlrl extends Intttr the i.|Ii.'||JC1lJ-lJ.5 lnyer. The :1qt:|er.:-us
layer eerrtetrta 9l'::"r~’n water srrrt 2% selids. Di5i5t1l't'r:Ll

selids in this layer are ]_1-rei:l1:rr1rirtrirel3.- the eli_-errriEg.I1es
[Ne '. C“. M33‘. Cl‘. and Hf'U'J'_t. 1]t}|l-Eh
l':e«L'lr-'r|t-'tr:='- tureri rind gluerisej. rind preteiris ltiejer

preteins itt the tear tilrrt are presr-iited irr Tehle H.

The lipid is:-er. which ddr-rsists er’ ehriiesrerr-i:I esters.

phesphelirricls. rt11r.| lJ'.l_[!_']'_|.-‘C-lEFl'|.iC'."'-. prevents rind reg-
ulates erpaed-us ewrperntie-n frerrt the rear tilrn.

C1-rnpenernls -I:||' lite T1341: rlttatsh tr: r:t1-nt.;ti:'t lenses hf.-'
I:]I:I:‘Lrt:IetlJ.tti:I: all-r'l. 1.-‘tin -tlt.'I‘ ’t7t"1I.'tl:s f'r.:rr;'-r:.=. .:trrr;I 1-I-|.|iH_| up [u
ti:-nn deposits Depeeits en the surlhee s11r| in the iens

I'nfl|l|'i:r. 1'r'I-'l]r EI=!i'IJ1T In redtreed ‘I.-isutil il|'.'l.1It_'!.'. trntrtttnn.
and in some irtttltlntter-i seriuus en:-ulsir r;i;u'npIi-::.'1.tir_-:|.i._
The eernpesitidn et -r.le-1::-esits sitrj.-' hee..-ruse iii‘

Ills Ii.3'EtI'I1l'IIl'=£il'_I-' fill -.'LtI InI.!l'i-"tt1t:Irrl'~'.r t:It:1.ti:Jr ph_1_rr:|n]pgy-
t'.I:iIll'-Iltiiili-'J}.."_'-'. L_t-'iit"I:':'grIr11rt is u rrrajttr c-:1rn]_'H_1n-r:rL[ r'_'rI' -}i_|-Fl

i4:I'I-*5 depflsite. eerie-t'i:Llitr lietlrirfl en high-Is-eter-edntent

Ietrie lenr-er.-s HIE]. -::~ireium [313] J.tnI'.I iipldfl ;|.'il+1] are
infrequent -Je-Ittperrents uf depnsirs. r-eeurring rt.-, riia
t.'l-TE,El'|riI'C suits. ergrn-iie salts. -er‘ es an element iif mixed

-.1E].'utI-.'it'tl:-. :11’ .-15 II eemhrnatie-n tllt-re-:11" [.1-J5.3[rft|.
Lrfltitfi HT! r:.'Ii]'!-t'!£I1ui tr: .1 l:‘rt:u.'.ti.l tiF'|-l.'.1t.'l:2|'L||1'| t:rl"mii:m]_'n.es

during nerrrrsl tie-ii.r ui-id hsndling iriitl heeerne eun-
illtltinilled r'I:L'I-1i‘I-'r:i].- -t:|tI'tI:i-:|3.'. Fsriiure tn rr:rnr:1.-‘e mi-
Izruurgenisms e|l"ev.:ti'-'el1r Frum leri-ierr errrt eirrtrie tH:.'tIlirr

rnfeelrerts. Eleulirr in.E'e..-tirirrs. |:tit|'[:itJ1.ti':lL'I'_t- these r::tu.:.-ett

by petifltrgtnh: !'J'I1'EI't'I-['3-Eti-. s-ut:h us I’. e.Ir'rtrgi.Iai'.I.-.'.rr. errn
teed Let the less ef the irrfeeierl eye it" left rrrtrrerrti.-1.1.
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D. 'I'}'p|:£ LI!’ Lens Cure ['t'nduI;|5

Cflnlunl ilcnra were rIm~rJuct.~'+ run he divided "mm Ll1:n::

I-'-1!'=5L‘|l'iI.’:ii fl-£imL'r!i. di5inI7:i.‘m11U». and lubrlcunrs. Imr

prcuperlj.-' uE1:..-mud Icnsefican -:.m:'.:: di5un1nI‘ur|_mi1a:im1_

decrflasil: in 1.-'is:.:a| :11,-ui[3..-_ and 33'a|1.: 3:neLp':EIurg.- unn-

.i|J11-IW-'iH':~' {UPC}. This lat:-r:r cm-nduliu-nu um.-1-I rcquirca
:!i5::nnliJ1uaIiun ni‘|n:nw.-'~t:1r. ul: lug.-1 unlil r11: .~;}'mrJIun|.-.
|:iE'i1T. DC]'M'!-EH13 I:'.!1I .'£I£-:I -iJ.L2‘l.‘|'.lE|1Ilt:.l|:|'.: p:|'u.:5e1'-.'atiI.'|1-5 {mm
Inns car: nruduuh and 11::-duncctmjcity and can an .15 .1

m-:it1'J':1 Fur micmnrgnniwm ijtlucllmtnl an L11: 1un:'. [3] I-']_
'|'iH.Ii~: cltutnlng wi.:|1 the :E:mn'I.'.-.LI nf511|'fa4;1: I_1.1£'|::r.i:~'._ ltar

i.'l'rrI'| puncnls. and :.1JnlamrnaTIng fl'1Ii|.';I"l'H.rFga1l.'lI5iI1'.|5i'j one

:1-F Ihr: rn-L1-'5L i1'rI11rI rL:LI'I1 .-'-EI.:[L'r£.- cunllihuling |u zhe r..u.1'1_-[_I,.-
and I:fE'H::n:::r'11~t'!1'u::v.:r:s:s'.ful Inns ‘.1-':.'ar[_1I3i_

IJIIH}-' I.‘|E'IiJ1L':I'.- urld wcclily clmlnun. inn: 1:rnp|::_1_.-rd mu
r—'!-Iriu deposit: that :1-..'::1imu]aLe L1n I1.-n.lH:H clunng |]1_I-r'|:||uI
Wear. .-'-"L lisl ofclcannltng. ug-:n1.-.cr_rmmm|l3.= used in daily
I.'EI:unr:r.-c ii. |1-I'm‘idr:d in 'I':1hEc: 9, Single q:|:_-untng .;|E-_:1-.135
Ur '-'"'F|1'3'iflIIliUfifi nu!" I:|c.'I.nmg m_.-anus m:n;.- I1»: usmi in :1
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-i.‘1IE£Il'I:1!r- $1-'|T|-'fi'|3|CF:LI'Il'i_S}. .~:I.1.I'."|.1t.:t:-m:n'In3 p-I]-|_'g.'|'1‘!|I:I1!iI|.
£nl1e:n1II.~L fitui cumpltxing u5:en1I’3} uhusuu Fur C1Efl ncr
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must he rinsed easily. I-caw.-'ir|,g 1.-a.:r3.- Ju_11.n.- nr nan-

dctectfilale rcfiitlu-: levels cu: tlu: Icr.I5. Many prnhlenas
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uazidieing ehetttteaii t.1i5tt1IiEI.‘1t'I|1I:i- that are n-::rnt-:3:-:t:: M

pr-u-tluer eu-neentnttiutte ure used in uisinfenitt letL1H.'.fi

I;'I'|1:|'|'|i-:_‘:|i§:'.-, H}.I-rlrn-gen fierrntide iii L[fil:L‘i. ]'rrimu.r|]}' '.I.=. .:tn

I.1J'ti-:J.iJ.in_e a__eeut [J-3E|. T1 is used In I.2I'.'II!I2E-‘|'tE|"t'i1!I.‘Il!:i -:11"

ii.-I5-3I_Li'!1.. Peruxtdes un: 1-'-:r_',' tn-:ut' la} the eunieet of the

ie-_o.'e .45g.|'1er [he eIi+:ird'ee1ir.In cycle. £l|'ll:i. bet-t1-re pluemg the

Eettfi in the eye. li.3.11regeI1 peroxide mus-t I:u.'. n:mn3:r1ete|_~'

nI:u!r'.'tii:-'.I;'.'I'_1 h_-..- redueizng agents. eutalase, Cu’ tntnsitnttun

n1e:.'t1.-1. Hueh .'t!i plulimun.

An idea] n.:iienIte::i|~t3i:-in|1:i:tin[: :19.-:n1 wnuftl II.::'-‘e the

fnltu-mug pru-pertziet tut Hi :==h-::utt| he m::n1I'ni:t1iug,.

n:1n:«:enI:m?'i1'|g. and rtunturtje in Iesl.-1' t"-ur u{o.'lL1!u-.1I.i-..'i1'_-.-;

{hi it should he-n: :u1 ndeq uate :mr:In'.e'n:r-nl-+1‘.-ti .-..pex,-trurn

and ‘be atble tu Ltift neultir pathegens durirtg rt 5-h-t'I|'E

Jena-541:tJnrIg pIerit:n.L 1i."}1'l ".'i.i1-L!-Lti.1J. rt-.11 hind l.LI the lens.
siirfitee. and id] it fihnuld he etamriutihle 1.I.'a'1['I. the lens
ennui uut |..'tIll5-E lens. disuxrlerzitann r-r alter the uni nf

t:-zlieired I.'L1n1aI.:I. ie:!I'.-teen. T"L!«|'_-.'I.]tIu.I.! stilt! D1-.':I!i]uI.! i.tt'|"-"1."

m-use emf shes-t: ehuruuteriaitius. Til-E"_u' Izune been in-

tnzrdueeel recently mm In: |'lT-1FIri1’:iFIi-l'II=I2 and are per-

I’e:-rning ltre:t[:'H.=I.‘.l't1li-III-J13 [3l9.33ti]

CI]-nEun:| Ierui ‘.'|.'t.':I.|'|:l.'5 rrut} e.1tpn:1'ien.t.‘e increasing

:;1-.':3['.e:rLr_:5s -n-|' |,1'||::l1' lenses during the {In}.-' L‘.-wing In t‘.-euIe.r

dryneet [33 E]- Witli .-seiiie ten}: mnteritiiii. Ihis II1-.'r-I!-‘ft-‘iI2 in

u.'I.I-.':3 I.'EE|1!.lifi mu}-' urise J'nJ1'u :1 Ei.II-".’.‘[‘E'.'l5JE'.‘ in the '-.|n'ett:1i:~ilit_|..'

:31" the lens :.11rt}:Iee. lJeh1.-rlretinn nl' Ihe lens nr :Ie.eu-
rnutattiun enfd-_'l=-t'i.!i en the inn.-= .~iLIrF.-Lu: -.':tn cause 5:m11-.=.r

.n.y1-npturn.-1 |332]. The lens '.I.-1:.-tn.:: rn:1_-r :tt:t1ie-re relief

[rain 1he5.e 5:.-'n1pleumH wilh periu-die utirniiiisslrntitt-n -r.I|'

luhrieutjing J‘-t'1u|u'E:1li|'|E'. tlrnrl.-1 [3 .'!-3|. Them: rmtulinruc tn n-

Luin pelymers or 5url'uei.-mts than n.:11h.1nt:e 1he wen-

n|'r1|1"r}.-' r_:-F The 5-ur|':.1ee. i'u:.::i|iti:ili: lhe :1'|:iI.'l.'i'|I:.i'iI"tg elf teurei-

and improve ihe 51Fli'|ii|l:r'l'-|f1h|-' le-'Lr|i|n1. I |1c:r'm:3;~'.'L[!in
ri:-u~."nJ:e eusi:ir:u1im_. ::m.t tuhrientieii actions. tlieretr-1;

reelaieing 1i.1e 1'rIi:tin-ni:I| Ftrree between the e;n:|iI.1ei and the

iem. 5.131111: [IrntI11i.:1-i un: 51'n:ei.l'1I:'.1II}' defiigned in n:h_1.-'-
I.Ir.1!e 1|.“te tens. T|1£F'«E' pI'e-duets :u'e unmet-eru'ed -Lllltl

packaged In .'t unit—du5:: Ilu-never. .iJ. ].'|l'l.."".~i-EF'|.'.1|'_i'n'|.' :i~_-

l'I.'l|.]l|'iH."d fer :t m1i11It|r-ta: pr-.'u:1LI~:t.

The e1::p1i:m'.-2. met pulients pteee e-ti. n..'m1w.:r1.teI1+::r

1'u:I5 led to the IJ-|:'|'I.'lL'I]'.|1'|'|I..']]i. e-ii‘ Single-h-L‘-tile I:.'ttt'-e |"iI't3'-

i;_1ui.;1:-: re1'e:rr-:ti In ti.-t "n1ulti-11uI'pee-:e Ht1|utit:In5." 3-ue|1

Page 59 of 66

 

-I-‘H

|'|T-I'|-d|.H..'|I.’i. -Lin l'tt'II require it Bi-I!]'|:lF'.Jll: I:lee.1Jer and in same

|::5.taIut'-:5 can be l.I.‘it.‘I£I tut il Iv."m:Iting -tin:-51 He.Im:"-'n:r.
‘they require rlJi:'iI2||lIl.|_i t1I"I'[i Fittslng |E:1]:t:3§ in 'ilFlJ.|.'F Hr

.l1.2i'lit'n-‘I: .1-::|en.|u:.11e Lzteunlng. R.e-.:en1 :-.uJ'-':JrI.ee.-1. iI'I lech-

n::u1-:1g_1.- :t|ung wutt I2t1['|'.'F|.|i selectinn n|' fizrrrnuititiun

l..'I'.'|l2l'.l'|'.|-ttEl‘.'.‘It[".'i- he-re resulted l1'“| .1 1:!-t£hI.1uI:t thin I.ltJ-e5 |I'|.L"|I

require ll ruh-hing, ritep |3.'--1|. 'T|1i.*1 |:Itt1du-::t has met I.i.”.
the mnemhinnicrgaeal ainti E-ii.‘-H.ltI1'Ig ~':1'|'I-::II:;-.' reqiliteiiieiits.

inelti-dirig lhu-st‘ pr-Jrl-::I:-ieit'] If! the E513 I.'_iI.u.nJ!et'm.e5.

'l'1h|e II ‘E_-cpe-=' n-F Team and Requirements Fr1:-pa:-!H:::| by
Fl”)-It |'n1 Pi-en.lu.e: I'Je1.-e|urInn:I1I

I. '|:I1I:'1:ILi.-'u-1|'_'.-.-'1I|.'I|!I|JrI1.-tJ|iLI|'iJ|.E

.-‘L 3|.'|l|.||iIi"l1."|111l1|:li|i|l.'T L.Ee~:I-'TIrr1ii.1I'i'-:
H-. S-ulu1I-an ":1.-i.|L1|:i.i1}' Ilefiiuur.
L". Lena fie-up 5-eieetinn |'nr 1t'I|ut:ILm 1r.':1ttn;_e

ill. Tt:-:-'.ieI:I§-:+gg.-

.-‘-.. Ei:I]utit:In testing
I .-ieule -r-tul texiejty :i=.=5ese.rnen1
I .-he-.IIe ~:_-.-:i:e'nI.i-: 't.1r.i._'iI}' :5:1'H~t.'HEilT!II.*l|:|I
3. .-1.-::|t|I,: -:I|..'I.II:Ir irrituli[I11 end I:§'|:I.'|-I L1'I2iIEJt].'

|lbH'.H'I"1|'|'I'¢I1|

4. 5-en:it::c.e1:ie-I1,"nI|etgIt' l.'1:"3iPIi.1|.'|.i|'.' Ltsaeaemenl
au 2|":-.':sr_1"I.':tt:'I.I: up-tuite Ltn-i re1e.=11e tesl
h. Guinea pig m.-I:tii.'t1i'..'.:+1in:-n Iesung

H ['4I1tI;I.Ir'iI:r,-'tII:r_*e-:h.Irt}- l1.'~:[I't‘|g
I. I11 'L'iIrI.1 lei-itirut

I. S;-'.IttI:.I1'I1I: t-.'H:1I:i11_.r II."-:1i:it|,r
3- Pnmer-_-' L1-.:u]itr irri1:IIieIrI teutirtg

I[| Pi-'!|Ier4.1t'.Iit:-|.:1|;_'_='
A. E1.er't|tee-i:i-::-n cut" the fiuiuti-DL1 by Ihe n1u:1u.-3¢:L'turer

I. "a-'H|!n'J.+li-.:II:I ii!’ the :-'u!i.'ri§L:".tJ.|:tl1fi I:_-.--t'te
2. l_|.'»lP ::'...'ri1:'r'_-.- l-lhtfi

fl l_I.‘-;|" If.-I-u: ['1-1I:"S4-.'|_".-'.;|1||a-‘I.-' I.‘|TL°'I'.'|Ii.'r'-|.'I|I.‘.=!t!«. :r_~:|
-1i. USP I11.i-.'rui!'-ital lirnil.- tea-I

E. Shell’ |:It'e testing Fi!I'.:tl:Il.'1.'l'EIl.'l2l1:'-
1. .':i'.‘I...:lF ]'tI'e 1-II-£llill:}'
I‘ Hh-.;-tr |:|'e rn..'.=.en:ni1.-e effeetiwenes.-;
3 E'|I;1|._:[l-:l:lrI-ll -.:«|' :u':IL'i|' iIrI.' |1!I'Lr|.I'|L‘1'Ii.

L". L'lI-5-.1:1|'eI:Imn r.I1 Iiie iem-'

J- Ehetnieul -.1:i5LniL'-.'1n::«n urutemh
1:1 L‘t1r:.trihutu:-I1 ::I1'eJemen15te-5.1

I5. [.'h-.'.-Iluu:deteriniimiitman

|.: h.'1I,||IlIiII;'|'|l: -I|_'|iI.:I-e-|:‘u:|.I I.'h:L||I}I!i|_.:t' test:

|‘--'' Cllnieul
1. F".1IIen1 l.'iI-llF-E|I::|.|-'I1!-'f|l."i-

E-. Hutu‘:-er e-l' ej-ea. dtirtttsun arid r1ur.'1l'II.-r {IE
jntesttgetnrs

It . I||J|:'i:J.|. p.:tten1 '.-iaiit t1u.'rernete.'i.-
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D. Summary

FI.-111:1'.'1ll:.r. 1:1:11'11:n:1 EE.'r1.5 pruduclfi ur-1: 511::-rlr: 5-1_'1|1|T|1:1r|5 1:11-

r11.5['n.:115:'»-.11-1:.. Funnulaln-rfi Fnr Ihcm: prrJduuL-1 mual hr:-.-'1:

tr-1'1:1':n1g.:':n irchnnlogics |:1r-.11:1'1-1:~a=d during. v:i1:w:11:1nprr|1:nl
-:1|'sI1=1'i|r: rlhrtnna-::eu1iur1| ;I-r1.‘1~1lr1.-1:Ls_. such :15 inp;~r:tr1h|'.r+
1Jr1rl large-mlumc in1n11.-1:111:-1.1.=. l!1u'r1.-.. Thu pn;-d111,-1:.

must ht -:fi't1:li1r'= and r:nm1:1r1£ib|1z.- wiI|'1 -.1 win]: rang: nf
EI:r:1i rrsat-:ri-Ila. Components uf Lh: fnrmulatrnns shn-1.1Jd

II111 rI1':1:'1II'|!11:1]..1Ir.' in lh1: I1.-r111 pr change 1h£- I-rrr1_5 prr_1pq=_~r—

lies. TEL1.-11' rnurat ht: r:-rerrrrwrri :1+1=e:1:111:1r1:1'_1.- -=11-11J. hr wcli

Iulernlnri by The sensitive 1:1r:11J:1r l.1§1iuI:1i. TI11: prrn:Iu1:ts
:1|‘I1:1IJ|-El :'11.-i-1:|- hr.‘ simple ‘LL: u.~'..-: rr1. nr-r|1:r 11:1 .=155.1|r1.- _1;1_11.:11]

1:1:-n1r:IE'1u1'1cI.*. 1111 H1: pan 1:!" lr:111»: wr:a1~e'r-.1. .H.1:l1:Ei1i1:1r1:11||;,-.
l]'1-1:1.-' 5I'.1n1.1|d tl-I: 1|.'|i‘+'E:EI.':-pL‘.'1i T121-|[1‘.1win|-=1 H11: gL1|1:|_r:Iin,1::-;
I:11L1mL'r:11I.11‘E in Tub]: 12.

.JL('li!"fl}Wl.EDEMENT

The uulhrm-' I1'1r1r1I-1 M11. E13111}: H|.l|-'_fl'1-1:15 |'u:r h-:r amia-

tuncc In preparing 111.: n’1:1nu5r:1'i1:It_
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